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[Orric1at Norice. | 
Orrick Amertcan Gas Licur AssoctaTion, 
142 Onampers Srreet, New York. 
To the Members of the Association: 

The VIII, Annual Meeting of the Association will be held in the city of 
Chicago, on the 13th, 14th and 15th inst. 

Headquarters*have been secured at the Grand Pacific Hotel, with a uni- 
form rate of board for members at $2.50 per day. The meetings will be 
held in the large hall of the hotel. 

The present indications point to an unusually interesting and instructive 







intend to present papers, and have not yet notified the Secretary to that 
effect, will please do so at an early date, 

In order that the Committee of Arrangements—E. T. Watkins, President 
Chicago Gas Light and Coke Company, chairman—may be informed of the 
number who will be present at the meeting, and provide for the comfort of 
all, each member who expects to attend will confer a favor by notifying this 
office of that fact at as early a day as possible. 

Officers of gas companies who are not members of the Association will find 
it to their interest to take advantage of the approaching meeting ar.d send in 
their names for election as members. Blank applications may be had at any 
time at this office, or in Chicago during the sessions of the Association. 

Tickets to Chicago and return, starting from New York or Philadelphia, 
good for month of October, can be obtained by remitting $25 to this Office. 
Sleeping car $5 extra each way. Train will leave New York at 9 a.m., on 
Monday, 11th inst., and Philadelphia, at 11.50 a.m., same date, 

Wa. Henry Wurre, 
Secretary. 








THE VIII ANNUAL MEETING OF THE AMERICAN GAS 
LIGHT ASSOCIATION. 


seuntaiinnires 

By the above notice our readers will be reminded that the time draws 
near for the next meeting of this Association, and it would seem almust un- 
necessary to urge upon every member the importance of being present 1f 
possible, 

Already the management are assured of a number of valuable papers up- 
on subjects of the highest interest to every gas maker, among which may 
be named ‘“‘Gas Engines,” ‘‘ Mechanical Stoking,” ‘‘ Utilization of Coal 
Tar Products,” ‘‘ Standard Burners,” ‘‘ Heating Retorts,’ ‘‘ Stopped Ascen- 
sion Pipes,” ‘*‘ Water Gas,” etc. To this list there will doubtless be still 
further additions, 

A single word may here be presented upon the importance of every one’s 
coming prepared with whatever facts he may be able to acquire regarding 
any of the above subjects, in such form that ready reference may be made 
to them from note books, so that the discussions may be full, practical, and 
to the point. A small item that may seem very unimportant in icwelf may 
be sufficient,to establish or refute an argument when offered in connection 
with others presented in the same way. 

The first and main object of the meetiugs is to receive and impart infor- 
mation, and a free and exact statement of results adds more to the value of 
a discussion than a world of theories, The business meetings will com- 
mence at 10 o’clock a.m., on Wednesday, ths 138th. 

The social part of the meeting is in the hands of a most excellent com- 
mittee, of which Mr. E. T. Watkins, President of the Chicago Gas Light 
Company is Chairman, and there is no doubt that everything will be done 
to render the time not spent in the sittings of the Convention most enjoya- 
ble and entertaining. This committee has secured quarters for the mem- 
bers and their friends at the Grand Pacific Hotel, and the meetings will also 
be held in a hall of the hotel. Everything seems to indicate that the 
Chicago meeting will be largely attended and of a most interesting charac- 
ter. 

Through the efforts of the Secretary very favorable rates to Chicago and 
back for the members of the Association and their friends have been 6b- 





meeting. A full attendance of members is earnestly urged, Members who 








tained, All the railroad companies were oppose most strenuously to 
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any reduction in rates ; but through the pene 2 of Mr. Santuel Carpenter, 
the General Passenger Agent of the Pénnsylvania Railroad, arrangements 
have been effected by which the rates frum New York city and Philadelphia 
to Chicago and return are fixed at $25. | 

The train leaves New York, on Monday morning, October 11th, at 9| 
o'clock, and leaves Philadelphia at 11:50; Harrisburgh, 3.45 p.m. ; Pitts- 
burgh, 11:45 p.m.; Mansfield, Obio, 6:50 a.m. (Oct, .12th) ; Fort Wayne, one 
P.M., arriving at Chicago at 7:20 p.m. The tickets are good from Oct, 10th 
to Oct. 31st to go and return. 

Quite a large party will leave New York city on Monday morning, and 
will doubtless be joined by many others on the way. Upon the return trip 
trains leave Chicago at 8:50 a.m. and 3: 50 P.M., the latter train coming | 
through to New York in 30 hours. 

The request of the Secretary for early information as to those who intend to 
be present and join the party from New York, etc:, should be complied with 
as s00n as possible, in order to facilitate the securing of the sleeping berths 
that may be required. 

We trust that each member will do everything in his power to make the 
Chicago meeting a success and to establish the fact that the American Asso- 
ciation is second to none at home or abroad. 








SPENT LIME. 

There will be found two exceedingly interesting papers, and discussions 
upon this subject in this issue. One being a paper read before the British 
Association of Gas Managers, which treats of the chemistry of spent lime 
and a method of increasing its usefulness by exposing it to the air and then 
using it over again ; while the other is an account given to the Southern 
Association of Gas Engineers in England, of the Hislop process, as worked 
in Scotland, at Paisley, by which the spent lime is burned and worked over 
and over again. 

This most complex of all subjects connected with gas making produced 
excellent discussions in both cases, and from the fact that many of the facts 
stated were not satisfactorily accounted for, it is more than probable that a 
more careful investigation will be prosecuted in this direction which will 
doubtless result in clearing up much of the mystery that now hangs about 
the sulphur question. 

Gas makers in this country do not appreciate how much they have to be 
thankful for on account of not being tied down by legislation on this sub- 
ject ; but, in the meantime, it behooves them to keep close watch of the 
subject in order to know what can be reasonably done, and to present the 
matter in an intelligent form when they are called upon to act, 

While we do not believe in many of the extreme refinements of purifica- 
tion to which the London companies are forced by the English law for them 
especially provided, still there is no one who has a due regard for his own 
professional reputation but is anxious to make his gas as pure and perfect 
as any reasonable demands may require; and any method of extending the 
efficiency and usefulness of lime as a purifying agent will be welcomed by 
all, 








THE ELECTRIC LIGHT. 
a ae 

In the ‘* North American Review,” for October, is an article from the pen 
of Mr. Edison which explains the present status of his light, from which it 
is learned that the card-board carbon horseshoe is to be superseded by one 
made from bamboo raised in Japan. Arrangements are “ nearly complete ” 
for showing that a large number of lights can be run in a manner similar to 
what would be required in a district of a large city. It is also stated that it 
18 not the design of the Edison Electric Light Company to furnish lights to 
be used all over the country, but to sell rights to local companies organized 
in various localities. This would undoubtedly prove very femuuerative to 
the Edison Company if they could sell a large number of rights, at a good 
price, for cash in advance. 

While it is stated that an Exhibition will be soon made to demonstrate 
the entire superiority of the electric light over gas both in price and quality, 
there is nothing as yet which indicates that the subtle fluid can be stored for 
use as required, and until then we would advise those about to replace gas 
with electricity to leave their gas fixtures in place, as they may be of decided 
convenience at times. The other systems of electric lighting by which large 
lights are used are gradually extending their applications, and are doing 
some excellent work in their way. Probably, the Brush system has made 
the most practical success thus far of any ; and it is announced that a com- 
pany has recently been formed for the city of New York, that is to 
use this system and introduce it wherever it is wanted. There is a large 
field for this kind of illumination, and we doubt not that the Brush system 
will satisfy the demand as well as any. 
We have some figures relating to the effect of introducing electric lights 


into hhotarge finifia di which are interesting. They cover a aeialk of four Sct. 


viz., October, November, December and January. During these four 


| months, in 1878-9, gas alone was used to the amount of 2,291,900 cubic feet, 


for which $4538.80 was paid. During the same months for 1879-80 there 


were several electric machines employed, supplying in the neighborhood of. 


40 electric lamps, and the amount of gas consumed was 2,329,200 cubic feet, 
for which $4658.40 was paid. The number of hours run and hands employed 
was just about the same each year. Carrying the comparison throughout 
the year resulted in an actual saving of about $52 in favor of the electric 
light. 

There are advantages claimed in the use of the electric light for night 
work, where many people are employed, owing to its not vitiating the 
atmosphere. But this advantage exists, if at all, from the improper 
methods of burning gas more than anything else, and, if properly arranged, 
the gas burner may be, and sometimes is, used without the least bad effect 
upon the air of the room, but, on the contrary, may be made the most per- 
fect ventilator for carrying off the exhalations from a crowd of people, The 
use of gas will not suffer from the introduction of the electric light as sup- 
plied to-day ; and until means for storage can be devised it is not likely to 
be largely introduced for general domestic use, 








Relative Thermal Power of Gas and Coal. 
— 

Mr. Editor : Referring to the experiments on the ‘‘ Thermal Power of 
Gas Heating Apparatus,” by Mr. T. Travers, in yours of 16th September, 
it may be proper to note a comparison with some results of heat effect, de- 
monstrated by a paper on coal gas physics, which appeared in the Journal 
of the Franklin Institute in April, 1878, and was copied into the columns of 
the Amertcan Gas Licrr Jovrnat in April 2d of the same year. It was 
there shown that the theoretic heat effect of coal gas having the specific 
gravity of 0.426, and corresponding generally to ordinary coal gas of com- 
merce was, when the vapor of water formed in the combustion remained un- 
condensed, closely, 622 heat units, [It may be added that the total heat 
effect when the vapor of water is condensed into water at 70°, by the same 
computation, becomes 690 heat units}. 

From this it appears that Mr. Travers in his general way of testing (it 
should not be called experimenting upon) the burners of gas cooking appa- 
ratuses obtained about 0.70 to 0.80 of the total heat possible with coal gas 
of substantially equivalent properties to what was taken in the calculation 
by the present writer. This proposition will allow a comparison of the value 
of coal gas for culinary purposes with anthracite coal fur the same 
use. For the latter—anthracite coal—it cannot be claimed that over 5,000 
units per pound of coal are effective in the kitchen range, the remainder of 
the heat escaping at the chimney, whence a cubic foot of gas is of equal 
value to about one-twelfth to one-tenth of a pound of coal. Unfortunately 
for the coal exhibit in this statement but one-tenth of the heat given out by 
the ordinary house range fire, in any one day, is expended in cooking, and 
it is only in the faculty of warming the room, and for heating water that coal 
demonstrates its economy over coal gas as fuel. 

The foregoing assumptions as to comparative value of coal and gas as fuel, 
can be reduced to dollars and cents as follows : 

2,240 Ibs, of anthracite coal at 5,000 units=11,200,000 units *® 

r present value, $6.00 

3,000 cubic feet of gas at 470 units= 1,410,000 units 
present value, $6.00 


Hence, ratio of heat values of anthracite coal tu that of city coal gas at cor- 
responding cost=:8 to 1, nearly. 

Mr. Travers gives an illustration of the advantage of a luminous flame over 
a non-luminous one for heating purposes in some cases. There exists a com- 
mon misapprehension of the heat effect of burning a mixture of gas and air 
which produces a non-luminous flame as compared with that from the burn- 
ing of the stream of gas in the ordinary way of lighting. Either of these 
ways will clearly evolve equal amount of heat from equal quantities of gas 
properly consumed. But the perfect combustion is ensured by the Bunsen 
arrangement at times, and under conditions when it certainly would fail 
with the common burner. Where the flame of a simple gas jet is brought 
in contact with any cold body, or is cooled by radiation from any cold body 
near to it, it is likely to be extinguished and to create, not only a smoke of 
unconsumed particles of carbon, but also to produce a large proportion of 
partly burned carbon or CO in the gases of combustion, This last product 
will follow an inadequate supply of air to the gas. Thusa sheet of gas 
emerging from a horizontal surface of perforated plate or wire gauze will 
burn with nearly a non-luminous flame, and will emit a large quantity of 
carbonic oxide; The heat expended in the production of light is quite inap- 
preciable, as is established fully by the non-evolution of heat whenever light 
is absorbed, Rost, Briaes, C.E. 

Paiua., Sept, 20th, 
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The Illuminating Gas of New York City. | 
a ne 


‘By E. G. Love, Ph.D., Gas Examiner. 


A paper read at the meeting of the American Association for the Advance- 
ment of Science, Boston, August, 1880, 


No city on the globe can offer so many different gas processes for study as 


New York and its immediate vicinity. With a genuine coal gas, a coal gas | 


evriched with naphtha, a wood gas enriched with naphtha, a water gas made 
on the Tessié du Motay plan, a gas made by the Lowe process, another by 
the Strong process, and so on, one can study almost any phase of the gas 
industry. 

There are ten companies in New York, and all, with but one exception, 
furnish illuminating gas to the city at the present time: New York, Man. 
hattan, Mutual, Municipal, Metropolitan, Harlem, Central, Northern, 
Knickerbocker, and Yonkers. The Knickerbocker works have recently 
passed into the hands of the Municipal Company, and are undergoing alter- 
ations to adapt them to the manufacture of the water gas, 

I shall limit myself to a description of the processes carried out by the 
companies on Manhattan Island. 

The Manhattan Company is one of the oldest in the city, and has held its 
own in the manufacture of gas from coal, while other companies have 
yielded to the allurements of petroleum naphtha. The coals employed are 
from. Pennsylvania and Virginia, with Cannelton cannel as an enricher, 
which is considered far superior to English cannels, The average propor- 
tion in which these coals are used is 87 per cent. of common coal and 13 per 
cent, of cannel, and in 1879 not far from 100,000 tons were carbonized. 
The distillation, conducted in the ordinary way, is carried to a yield of 
about 10,550 cubic feet per ton, The Company at their two stations have 
2000 retorts, with a capacity of 6} million cubic feet in 24 hours. 

One interesting feature of these works are the scrubbers used for remov- 
ing the ammonia from the gas. They are the Livesey scrubbers, with 
some improvements by the Company’s engineer, Mr. OC. V. Smith, and Mr. 
William Farmer. The scrubber (of which the Company have four) con- 
sists of a cast iron tower, 60 feet 7} inches high by 16 feet 10 inches diam- 
eter, built in eight vertical sections of sixteen segments each, ‘‘ The inlet 
and outlet box is placed under the centre of each scrubber upon a masonry 
foundation.” ‘‘A vertical pipe, 24 inches’ inside diameter and 62 feet 4 
inches high, passes from this box to the top of the scrubber, and is the 
outlet pipe for the gas.” The annular space around this pipe forms the 
inlet for the gas, The tower is filled with wooden trays made of }-inch 
pine, 6 inches wide, the trays being separated by strips of timber 2 by 3 
inches, ‘The amount of wood surface in each scrubber is about 204,270 
feet—say 4.7 acres.” 

It is customary to inclose these scrubbers in a building, but Mr. Smith 
constructed a wrought iron jacket, leaving a space between it and the 
scrubber of 20 inches at the base and 15 inches at the shaft. Near the 
base there are five circles of steam pipes, which in winter heat the air and 
keep it above the freezing point. 

The water distributer, which is the invention of Mr. Farmer, consists of 
an overshot water wheel 5 feet 10 inches in diameter, which by proper 
gearing turns a vertical shaft attached to the distributing arms. There are 
two of these arms extending from the centre to the outer edge of the trays. 
The water, which is pumped into a tank at the top of the tower, falls into 
the buckets of the wheel, which sets in motion the distributing arms. The 
water then passes into the arms, and serves to wash the gas. About 1.3 
gallons of water are used to every 1000 cubic feet of gas. These scrubbers 
are designed to pass 2 million feet of gas in 24 hours. The Company get 
22} pounds of sulphate of ammonia for every ton of coal carbonized. 

The purifying is done by lime entirely, one bushel purifying, on an aver- 
age, 4500 feet of gas. The spent lime is deodorized by drawing air through 
the purifying box by means of a steam jet exhaust, after which the lime is 
removed, 

The Company have 18 gasholders, with a total capacity of 5 million cubic 
feet. The amount of gas made by the Manhattaa Company in 1879 was 
1000 million feet. The specific gravity of the gas ranges from .437 to .500. 
The quantity of sulphur is about what is allowed in the gas of London, 
where the sulphur limit is enforced very rigidly. The average for 1879 was 
20.92 grains per 100 cubic feet. The ammonia, however, is not correspond- 
ingly low, the average for 1879 being 5.91 grains in 100 cubic feet. The 
average illuminating power for the six months ending June 30, 1880, was 
19.76 candles. 

An analysis of this gas recently made will be found in tabular form at 
the end of this paper. 

The Harlem Company divide the coal gas honors with the Manhattan, 
The coals used are the same as those used by the Manhattan Company, but 
the proportion of cannel is only about 10 per cent. In 1879 the Company 
carbonized 23,392 tons, with an average yield of 10,750 cubic feet per ton. 
The total make for the same year was 250 million feet, 


| 





In place of the condenser the Harlem Company employ the St. John and 


Rockwell scrubber with very good results. The principle of this apparatus 
is to wash the gas in its own liquors. It consists of four boxes, each box 
provided with a set of tubes whose lower extremities are suvmerged in the 
tarry matter taken from the hydraulic main, In this way the gas is made 


to bubble through the tar, and, passing from one box to another, has its 
tar globules removed. It then passes through a series of upright pipes, 
also a part of this apparatus, provided with a lattice work and corrugated 
plates, and emerges at a comparatively. high temperature. The gas is cooled 
and still further purified by passing through two small water scrubbers, and 
then goes to the purifying boxes. Oxide of iron is the material employed, 
and one bushel will purify about 6000 cubic feet. 


Oxide of iron is not so efficient as lime in removing the sulphur com- 
pounds from gas, and we find the average amount for 1879 to be 47.56 
grains per 100 cubic feet. At the same time the ammonia is lower, the 
average being 1.74 grains. The Harlem gas is not entirely free from sul- 
phuretted hydrogen. The specific gravity of the gas is .435 to .480, and 
the average illuminating power for the first six months of 1880 was 17.59. 
The analysis of the Harlem gas will be found at the end of this paper. 

The Metropolitan Company manufacture a gas half way between coal and 
water gas. The body of the gas is ebtained from coal by distillation in the 
ordinary way, and this is afterward enriched by naphtha. 

In 1879, 49,255 tons of coal were carbonized. The average yield for that 
year was 11,618 cubic feet of gas per ton of coal, the gas having an illumin- 
ating power of 12 to 16 candles. 

The coal retorts are of clay, heated by open fires or the Liegel regenera- 
tive furnace. This furnace is one of the best of its class, and is said to 
effect a saving of 25 per cent. in the amount of fuel. 

The principle of a regenerative furnace is to supply only a limited 
amount of air to the fuel at first, the resulting non-combustible carbonic 
acid, in passing through the incandescent fuel above, undergoes a decom- 
position, taking up another equivalent of carbon and forming combustible 
carbonic oxide. ‘This carbonic oxide can be used in immediate proximity to 
the generating furnace, or carried to some distance, where it receives a 
secondary supply of heated air and is burned to carbonic acid. 

In the Liegel furnace the gases are burned immediately on their furma- 
tion, and are not removed from the furnace as in the case of the Siemens. 
Hence the heating uf the air becomes of less importance as the gases do not 
need rekindling. 

At the bottom there is a narrow slit for the admission of air and removal 
of the slag. From this point the furnace spreads very rapidly laterally, and 
also toward the back of the furnace. After reaching its maximum width at 
about a third of the distance up, it diminishes in width, terminating under 
an arch on either side of which are the channels for the secondary air sup- 
ply. Below the ground level the furnace projects somewhat, forming a 
well, into which the fuel is thrown through an opening in front. 

A fire grate is constructed below the slit, with suitable air spaces to pre- 
vent the too rapid fusion of the slag, as in such a case the blocks of the 
main slit would be more exposed to the intense heat. By means of this 
grate the heat is such that the refuse from the fuel runs off as a thick slag, 
which is removed from time to time by a workman in the tunnel below the 
level of the retort-house floor. The secondary air supply is heated by 
passing through flues placed under the lower retorts, The Metropolitan 
Company are putting in 24 of these furnaces, with six retorts to a furnace. 

In 1879 the total amount of gas produced was 600,360,900 cubic feet. 

The condensers to which the gas next passes are water condensers of the 
ordinary type. As the gas enters the scrubber it receives its enriching 
material, which is produced entirely independent of the coal gas. As has 
already been mentioned, petroleum naphtha is used, although by a little 
change in the retorts cannel coal can be employed if a high price of 
naphtha should render it more economical to use cannel, 

The naphtha is converted into a gas in clay retorts similar to those used 
for the coal gas, but containing a large iron tube, which extends to the 
further end of the retort. Inside of this tube is a smaller one, extending 
half the length of the larger one, and into which the naphtha is fed from a 
tank, the supply being regulated by a stopcock. The object of these tubes 
within the retorts is to heat the naphtha vapor gradually. If projected into 
the retort direct great quantities of carbon would separate in the form of 
lampblack. By the time the naphtha vapor has passed through the iron 
tubes into the retort it has uuadergone partial decomposition into fixed 
gases, This decomposition is completed as the gas passes through the clay 
retort, although it must be said that often this decomposition is very imper- 
fect, and naphtha vapor existe in the commercial gas. 

The price of naphtha at present is from 2c, to 3c. per gallon, The 
Metropolitan Company use from 4 to 5 per cent. by weight, and calculate 
that one gallon will produce about 70 feet of 60-candle gas. There are no 
separate storage holders for the coal and naphtha gases, but one must be 
made in quantity to suit the other. 
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The coal and naphtha gases mix on entering the scrubber, and then pass 
to the purifying boxes. Dry lime is used, but the lower trays of every 
second box are provided with sawdust moistened with sulphuric acid, to re- 
move ammonia. One bushel of lime purifies 5000 cubic fest of gas. 

The foul lime is treated the same as that of the Manhattan Company, but 
the Metropolitan Company pay $25 per scow load to have it removed. 

From the purifiers the gas goes to the holders, of which the Company 
have eight, with a storage capacity of 2,400,000 cubic feet. 

The average iliuminating power of the Metropolitan gas for the six 
months ending June 30, 1880, was 20.33 candles. The specific gravity 

aries from .538 to .651. In 1879 the sulphur averaged 19.76 grains, and 
he ammonia 3.67 grains per 100 cubic feet. At the end of this paper an 
analysis of the Metropolitan gas will be found. 

The Mutual Company manufacture the body of their gas from wood, en- 
riching with petroleum naphtha. This Company previously manufactured 
a coal gas and enriched it with naphtha, but in September, 1879, they com- 
menced making part of the gas from wood, still continuing the coal gas, 
however, to some extent. The results obtained proved so satisfactory that 
the proportion of wood gas has been increased until now it is double that of 
the coal gas. I am informed that as soon as suitable arrangements can be 
made the coal gas will be discontinued altogether. 

The French engineer Le Bon first proposed the use of wood for obtaining 
illuminating gas about the close of the last century. In countries where 
wood is abundant and coal is scarce this process is still employed to some 
extent, but it has generally been abandoned on account of the large per- 
centage of carbon dioxide produced. The attempts to break up the wood tar 
into gaseous products by means of hot retorts have met with little success, 

The Mutual Company make use of the charcoal to decompose the tar and 
convert the carbon dioxide to some extent into the monoxide. 

The wood used is Virginia pine, for which the Company pay $5.22 corded 
in their sheds. From September, 1879, to August 1, 1880, they distilled 
2125 cords, yielding 100,010,800 cubic feet of gas, or about 47,000 cubic 
feet per cord. In some cases, however, the yield reached 60,000 to 70,000 

cubic feet. Each charge consists of 80 pounds, and as a cord weighs 3,300 
pounds, of 4 ft. 4 in. wood, there are about 41 charges in a cord. 

The retorts are of clay, made in a peculiar shape, known as “boot” re- 
torts. The total length is 20 feet ; of this, 10 feet is at the charging end, 
with a diameter of 13 inches ; then for 5 feet 2 inches the retort expands to 
a diameter of 24 inches, after which it has a diameter of 13 inches to the 
outlet end (4 feet 10 inches), The enlarged portion of the retort is pro- 
duced by giving the lines of the retort a downward curve, the lower line at 
10 feet from the charging end, and the upper at about 15 feet. Equally 
good results can be obtained with straight retorts. 

The retorts are charged every two hours, and after each charge is distilled 
the charcoal is pushed back into the boot, forming a solid mass of heated 
charcoal through which all the gas has to pass before reaching the stand 
pipe. In this way everything volatile is converted into gas. The charcoal 
is drawn twice in 24 hours. 

The coal gas is made in the usual way, but the distillation is pushed to a 
yield of 15,000 cubic feet per ton of coal. This is mixed with wood gas and 
forms the body of the commercial gas. Its illuminating power is from 3 to 
4 candles. The mixed gases are passed through a multitubular condenser, 
then through the scrubber filled with scrap tin, and lastly to the purifiers. 
Oxide of iron and lime are both used in purifying, the iron coming first. 

The Mutual Company is the only one that reburns the spent lime. This 
is accomplished in ordinary lime kilns. The spent lime, after being deodor- 
ized to some extent, is made up into bricks 6 in. x 6in. x 12 in. and burned, 
the operation lasting from 16 to 22 hours. 

I am told the Company can reburn their lime and put it in the lime sheds 
for 2 cents per bushel, against 5} cents paid for new lime. 

The carburetter in which the gas receives its enriching material is a tank 
containing a number of inclined shelves, on which are placed coils of steam 
pipe. The naphtha, entering at the top, passes from one shelf to another, 
the steam pipes vaporizing it, while the gas enters from the bottom. The 
gas then passes to the fixing retorts. These are empty clay retorts 20 feet 
in length. The gas is forced in at one end through a 2}-inch pipe, passes 
through the retort and out at the further end. It is then made to pass 
through charcoal for the purpose of arresting, so far as is possible, any 
naphtha vapor which escaped the fixing operation, after which it goes to the 
holders. Four and one-half gallons of naphtha are used per 1000 cubic feet 
of gas. The Company have 11 gasholders, with a total capacity of 2} million 
cubic feet. The illuminating power for the first six months of this year 
averaged 26.53 candles. The specific gravity is greater than that of any 
other illuminating gas in the city, being .703 to .808. In 1879 the sulphur 
averaged 7.28 grains, and the ammonia 0.82 grains per 100 cubic feet. 


The following analyses of the Mutual gas were made at different times. 
I. Il. and TUL. are analyses of the gas made in part from wood ; IV., an 


ufacturing a poor coal gas and enriching with naphtha. These analyses 
show that the composition of the gas has not materially changed by the use 
of wood instead of coal. 











‘ II. III. 3 
July 16, 1880, Aug. 6, 1880, Sept.8, 1880. Nov. 27, 1877. 

SS TEE EEE 9.65 9.32 12.75 7.53 
OS rere 43.55 42.49 39.21 48.63 
Carbonic oxide......... 8.63 7.64 12.33 6.70 
Tiluminants ............ 15.55 15.45 15.22 14.43 
EE lias ass anoin'ip 19.92 22.79 19,36 19.85 
Carbonic acid .......... 1.48 2.16 0 ©) 
ER aaas as obs ose i 1,22 0.15 0.24 2.86 
Sulphuretted hydrogen. .... ees Trace. \ 

100.00 100.00 100.00 100.00 


The Municipal and’ New York Companies are manufacturing what is 
known as water gas. That is, steam is decomposed by means of incandes- 
cent carbon, with the formation of hydrogen, carbonic oxide, and some 
carbonic acid, This is enriched by petroleum naphtha, A description of 
the process as carried on by the Municipal Company will answer for both. 
It should be said that previous to May, 1880, the New York Company were 
engaged in the manufacture of coal gus, but becoming convinced that water 
gas was the gas of the future, they purchased of the Municipal Company 
the right to manufacture according to their process. The process employed 
by these Companies is that of Tessi¢é du Motay, and a few words as te its 
history may be of interest. The enterprise started in an attempt to manu- 
facture oxygen gas from the manganates or permanganates of soda or potash, 
in connection with what was known as the Tessié du Motay carburetted 
water gas. The patents passed into the hands of a Mr. Stern, and a com- 
pany was formed to work these patents. Two sets of pipes were laid, one 
for oxygen and the other for the water gas, the object being to furnish the 
lime light for street illumination. The undertaking, however, proved a 
failure, and the oxygen part of the light was abandoned, The plant neces- 
sary for the production of the water gas was very imperfect, and promised 
very little in the way of manutacturing a merchantable gas. Mr. Stern, 
however, succeeded in interesting some New York capitalists in the scheme, 
and works were erected for the purpose of giving the water gas a trial. The 
result of the undertaking was the formation of the Municipal Gas Light 
Company, to whom Mr. Stern sold all his interest in the Tessié du Motay 
process, so far as New York city was concerned. The process starts with 
the gasogens or gene~ators for producing the water gas. They consist of 
two connected furnaces, placed in a vertical position, and made of iron with 
a fire-brick lining. Between these furnaces there is a fire-brick partition, 
which contains the pipes for superheating the steam, At the upper end of 
this partition is the flue which connects the two furnaces, permitting the 
gases to pass off by a common stand pipe. Below the fire grates are the 
pipes for the air supply when the blast is cn. The steam enters the furnace 
at a point above the air blast, aud where the heat is the most intense. The 
carbon used is anthracite coal, with which the gasogens are filled ; and when 
charged each gasogen holds about 10 tons. The charging is done every 
hour, when from 700 to 1000 pounds of coal are added. In working, the 
air blast is turned on, and the cap at the upper extremity of the stand pipe 
(which serves as a chimney) is opened. When the heat becomes sufficient 
for decomposing steam, the air blast is turned off and the steam turned on, 
the upper end of the stand pipe being closed at the same time. This con- 
tinues for about 10 minutes, when the temperature becomes so low that the 
decomposition of the steam is imperfect. The air blast is then turned on 
for 10 minutes. The two are thus alternated until the fire needs raking, 
when the ash-pit doors, which were previously closed and luted, are opened. 
The from the gasogens passes into an iron box filled to a certain point 
with water, which acts as a seal when the air blast ison. It then passes to 
the holder. The Municipal Company have 12 of these gasogens arranged in 
pairs, One ton of anthracite yields 45,000 feet of gas, together with a con- 
siderable amount of half-burned coal, which is used under the steam boilers. 
Deducting this half-burned coal, the yield per ton is from 55,000 to 60,009 
cubic feet. The gas next passes to tie carburetters, to receive the enriching 
material. The carburetters, of which the Company have four, consist of a 
series of iron pans, ten in number, placed one above another, These pans are 
connected by pipes which serve to convey the gas from one pan to another, 
and also as overflows for the naphtha. The naphtha enters at the top, fills 
the first pan to a depth of several inches, and overflows into the next by 
the connecting pipes, and so on until all the pans are filled. In practice, 
however, only the top pans contain naphtha, as this furnishes sufficient en- 
riching material for the illuminating power desired. The gas enters at the 
bottom and passes over the surface of the naphtha, taling up the vapor. A 
most important feature of the carburetters is the hot water jacket which 
surrounds them and serves to vaporize the naphtha. The water is heated 
by steam pipes to about 175°F., which is the temperature necessary to form 
the vapor for the illuminating power desired. The Company use 5 gallons 





analysis made by Mr. Bowen in 1877, when the Mutual Company were man- jof naptha per 1000 cubic feet of gas, The next step in the process is the 
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‘‘ fixing” of the nagilthe, which is very eaiehiat from the fact that a | 
slight lowering of the temperature would result in condensing the vapor | 
which is to give the illuminating power. The fixing is accomplished in lo 
through retorts from 17 to 18 feet in length; and it takes 12 of them to ‘‘fix” | 
the gas from one generator. The gas enters at one end through’ pipes pro- | 
vided with valves to regulate the quantity, passes the length of the retort | 

and out by the stand pipe at the other end. The retorts contain five mov- | 
able partitions of fire-brick, 2} inches thick, with holes in them for the pur- 

pose of breaking up the current of gas and arresting any lampblack which | 
may be formed. ‘The greatest care is necessary to maintain the proper heat. 
If the retorts become toc hot the naphtba is largely removed in the form of | 
lampblack, while if the heat is not high enough the naphtha vapor passes 
over with the gas, The Company have a very ingenious test for determining 
the heat of the retorts, which I believe is covered by a patent by Mr. H. C. 
Bowen. It consists of a small jet of gas taken from the stand pipe of each | 
retort just before it enters the hydraulic main. The jet of gas is allowed to 
impinge upon a slip of paper. If the heat is very great a black mark will be | 
made on the paper, and the foreman turns more gas into the retort to reduce | 
its temperature ; on the other hand, if the heat is very low no mark what- | 
ever is made on the paper, and the supply of gas for that particular retort 
is reduced. A dark brown tint is aimed at. From the hydraulic main the 
gas passes to the multitubular condensers, then to the scrubbers filled with 


Table No. 1. 





| Manhat-| Harlem | | Metro- | N. Y. New 








| 
‘ Munici- 
Constituents. —_— | Potten | Mutual | York | , 
| tan Co, | Co. ie Co Cc | pal Co 
nica ell ac cl ce a emt eae cows | eee 
| | | | 
Hydrogen 0.00... .sscesseeeee 45.79 | 46.53 | 35.41] 10.57 | 27.14 | 26.25 
Marsh gas .........000+ss0000 39.0) | 42.38 | 42.66 | 41.75 | 25.35 | 28.91 
Carbonic oxide............. } 6,31 | 3.14 9.17 9.53 | 26.84 | 27.12 
Iluminants .........0eees | 6.388] 6.31] 7.41] 15.41 | 34.63] 15.80 
NiGPOM OI. ...00.ccesccrcceeeee! 2.51 | 0.50 5.35 | 20.69] 2.87 | 1.92 
SN sis ieishcliases “ccpaoets TEND Licsponccvtee LB G08) veces wbaed 
Oxygen ee Sh ceria iy 7 Renee 0.54 | 0.15 [cscs csseee 
Suipharetted hydrogen . sickesayieon ee Sere WEROO? Testuisvenase Sesto 
ase ak ere | 
| 100.00 | 100.00 | 100.00 | 100.00 | 100.00 100.00 








These analyses were made from time to time as opguvianity presented. In 
some cases I have given the average of several analyses, in the hope of thus 
arriving at a fair estimation of thé constituents present in the gases of the differ- 
ent companies, The method of analysis followed was that of Professor Bunsen. 

With information as to the nature of the gas, gathered from daily photometric 
tests, I have had opportunity of analyzing these gases at times when they pre- 
sented some unusual features. I find considerable variation in composition, 
especially in those gases enriched by naphtha. The analyses given, however, I 
believe to fairly represent each gas. I regret that the time at my disposal was so 
limited as to prevent my separating the light giving portion or illaminants of the 
different gases. This would have been especially interesting in the water gas of 
the New York and Municipal Companies. 





scrap tin, and lastly to the lime purifiers, the same as with ‘ened gas. The 
Municipal Company have two holders for crude water gas with a capacity of 
250,000 feet. ‘They are constructing a holder for the illuminating gas, to 
hold two million cubic feet. This, with the holders now in use, will give 
them five for the illuminating gas, with a storage capacity of 34 million feet. 
| An interesting poins in this connection is the fact that in the process of 
| “fixing,” some members of the marsh gas series are converted into the aro- 
matic series, as is shown by the deposits of naphthaline. I have here a 
naphthaline candle made by dipping this stick into the inlet drip of one of 


| the holders, lifting it out until the naphthaline had hardened, and repeating 


the operation. The commercial gas of the Municipal and New York Com- 


panies contains about 5 grains of sulphur per 100 cubic feet, and is free 


° “2 : e ne + > Tha 
from ammonia as a rule. The specific gravity varies from .637 ‘o .664. The 


| average illuminating power of the Municipal gas for the first six months of 


the present year was 29.68 candles. The average illuminating power of the 
New York gas for the months of May and June last was 24.35 candles. 

In the following tables I have arranged some iuformation gathered from 
various sources, The analyses of the different gases will be found in Table 
No. 1. Table No. 2 relates to the public lighting, and is abtracted from the 
reports of the Superintendent of Lamps and Gas. No. 3. contains a few 
facts concerning the different companies, and for these facts I am largely 


| indebted to the courtesy of the officers of the companies. 


Table No. 2. 











Number Quantity of | Price Charged for 
of Prie Gas used in Public Buildings. 
Public per hae Public 1000 cu. ft. 
r L rt ap 
Gas Company.| Lamps, aa - | Buildiugs GaP heat 
| June 30, 1560. |} fn 1878. 

1880. | Cabic Feet. 187%. 1880, 
andesite J _————_} |} 
Manhattan...) 6,807 | $1500 | 3,696,000 | $190 | $0 75 
Harlem........, 4,694 | 1700 | 332,800 | 200 | 12% 

| | | 
| re ‘ 
Metropolitan.. 4,292 | 15 00 | 239,860 | 150 | 60 
| | | 
N. Y. Mutual .| 1,045 15 00 13,800 150 | 225 
New York....., 3,557 15 00 | 6,727,100 | 19% | 140 
| | | 
DROUIN ois. Thi ckesc sce sseces 19 00 | 2,728,300 190 | 225 
Yonkers ........ 73 DOOR | Lceesecascanvyccancanleneshcdcenans| tices eucdcgs 
‘ vei (45 00*) | 
Contral.......... 1,836 Tay 0 i ee Re 
, (50 00*) 
Northern....... 1,090 T42 BOS [ireeeececeeseseseesee] eeeseesseeese| eseeeeecncens 
Ma ae ——— $$$ |__| _- 
| | | | 
Total....... | 23,394 | t = See eee 
{ | 


: ola lane + New lamps. 
t The cost of lighting the public lamps in 1879 was $420,677.73. 
§ The cost of lighting the public buildings in 1879 was $26, 122.45. 


Table No. 3. 








Coal | 



































| 
| 
Gas Made | Gallons | Gallons of | Revenue | Meters . . | Storage 
| Carbonized | in of | Ammoniacal | Revenne form | ia Use. —_ | 7 Capacity of 
Gas Company. | in 1879, | 1879, Tar. Liquor, | fomTar. | Ammoniacal) 4 uoust, | Mei | Holde | Holders, 
Tons. Thousands. | 1879.* 1879.* 1879. a 1880. = er | Thousands. 
| OF } } | 
oa kn CR A ee Raipeareindin HE Maaooien: 3 Ka. | 
Manhattan..............- | 100,000 1,000,000 1,200,000 1,500,000 $10,000 $10,000 | 30,000 | 173 18 5,000 
| 4 | } 
Harlem........+. an oe 250,000 | 280,764 350,880 7,017 2,339 | 6,000 | 118 Bove 4 990 
Metropolitan ............ 49,255 600,360 591,060 738,825 9,851 4,925 | 19,000 | 130 8 | 2,400 
New York Mutual...../ 26,345 | 695,000 316, L40 395,175 5,269 3,951 17,287 | 118 1 2,500 
| ! 
New Pea 2" 55,826 | 564,854 669,912 37,390 5,582 5,582 | 14,561 | 110 ey 3,500 
é 
Municipal.......... sosayl [es sainepisanatpleasts BCG oh cies ctca enc Siksdhlessnnsitesclérsiinneans |sseserseeceorscsee| enernees snadeo si 6,000 | 95 5 3,500 
} | 
Knickerbocker,......... by herleated fea aR hethen wacptns Mune MUtred cent Casts saedse loti ddut a teucdhe seadtehabs sacs ieee cccdifi adacc cece wvbacaReseieccsess cesose ig CORRE a te Lea Ie: eyes oa 
| | | | | 
ag a | 
Total, ..orss a 654,818 | 3,660,214 3,057,816 3,622,270 $37,719 $26,797 92,848 | 874 50 | 17,890 
| | 
| 
in ! : : 











* These figures are necessarily only sameiithe, 
t Including the Yonkers, Central, and Northern Companies, 




















They ai are calculated on 12 = qifions of tar and 15 gallons of emaneninenl liquor per ton of weal: 
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(From the London “ Journal cf Gas Lighting.”’] 
The Chemistry of Spent Lime. 
a 
By Mr. W. Foster, M.A., F.C.S., Ete. 
Professor of Chemistry at the Middlesex Hospital. 


A paper read at the Seventeenth Annual Meeting of the British Association 
of Gas Managers. 


Some years ago Dr. Voelcker made an analysis of gas lime, the result of 
which was published in the Journal of Gas Lighting. The figures of the 
analysis are given by Mr. Newbigging in his ‘‘ Gas Manager’s Handbook.” 
Iam not aware of any other published analysis of gas lime or spent lime, 
and as the specimen on which Dr. Voelcker worked was one which had been 
freely exposed to air for a sufficient length of time to admit of its being 
safely used as 1 manure, its chemical characters were not those of the fresh 
gas lime. 

Lime which has been converted by carbonic anhydride into calcium car- 
bonate is perfectly inert as a purifying material. A few weeks ago, when 
the subject or this short paper was brought under my notice, I was informed 
that Mr. Robert Harris, of the Bow Common works, was employing a sim- 
ple process for ‘‘revivifying ” the spent lime obtained in sulphur purifica- 
tion. This led me to communicate with Mr. Harris, who at once gave me 
full information respecting the plan he employs. He also furnished me 
with various specimens of lime for analysis. 

The essential character of this paper is an account of the spent lime ob- 
tained by Mr. Harris’s method of working. At first I was under the im- 
pression that the lime was used as recommended by the Gas Referees—that 
is, for the complete removal of carbonic acid before the crude coal gas is 
treated for ‘‘sulphur compounds” by means of special foul lime. In this 
I have Leen mistaken. The spent lime on which I have made my experi- 
ments is that produced by Mr. Harris in his treatment of sulphur com- 
pounds generally. Before considering the nature of the spent lime itself, 
it is important that I should give on account of the crude gas before it 
reaches the lime purifiers. Before passing through the lime the crude coal 
gas has been washed and scrubbed with water and ammoniacal liquor. 
The latter used in this instance is in the condition in which it leaves the 
hydraulic main and condensers. 

Mr. Harris has made determinations of the carbonic acid and sulphur- 
etted hydrogen present in the gas after it has been washed and scrubbed 
with the liquids named. The numbers obtained were as follows: 


Carbonic acid......... ... 2.3 per cent. 

Sulphuretted hydrogen.... 1.3 per cent. 

I believe these numbers approximately represent the average character of 
the crude coal gas with reference to these gaseous impurities, The im- 
pure coal gas then passes direct into the dry caustic lime, where it loses 


carbonic acid, sulphuretted hydrogen, and ‘‘ sulphur compounds” other : 
The lime purifier is kept working until the 


than sulphuretted hydrogen. 
quantity of sulphur compounds at the outlet of the purifier is nearly as 
great as at the inlet. - 

The lime is now in a condition in which it is no longer serving a useful 
purpose in gas purification, and the purifier containing it is shut off from 
the gas stream. But although no longer useful in its present condition, 
there is still a large proportion of unaltered caustic lime present. A certain 
quantity of work has been done by the lime in removing impurities from 
the gas, whereby a given quantity of calcium compounds has been formed, 
but there still remains enough unaltered lime capable, under changed con- 
ditions, of discharging a second quantity of work equal in amount to that 
first performed. This is Mr. Harris’s experience. 

To get this second quantity of work out of his lime, Mr. Harris proceeds 
as follows : 

The lime purifier shut off from the gas supply has atmospheric air driven 
through it, which in turn is made to traverse an oxide of iron purifier, so 
that any nuisance which might arise from sulphur impurities is avoided. 
The lime is then removed from the purifying vessel and spread on the dry 
floor of ashed. It is turned over twice by workmen with shovels, and then 
returned to the purifying vessel. The time occupied in exposing the lime 
is usually about a week. This exposure of the partially saturated lime to 
air destroys the hard and crystalline character of the fragments, which no 
doubt contain in their interior the portion of lime still in the condition of 
hydrate. Whether such a process can be called one of “ revivification ” is 
of little practical moment. 
chemical action, so far as I at present know, and in that particular entirely 
A portion of lime con- 
verted into carbonate remains as such, and acts as a diluting and inert com- 
ponent of the whole. The partially exhausted lime, after a second exposure 
to the purifiers, is found to be practically exhausted, and is removed as 


The ‘process, however, does not involve any 


differs from the exposing of oxide of iron to air, 
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a greyish color. 


I have examined some of the fully spent lime produced in the above man- 


ner of working, as devised and practiced by Mr. Harris—that is, dry caustic 
lime saturated up to a first limit with impurities, then exposed to air in the 
way I have described, and again saturated up to its final limit with impuri- 
ties, A sample is on the table. It is in a dry pulverulent condition, having 


Its chief constituents are— 
Free sulphur. 
Naphthaline. 


Calcium carbonate. 
Calcium hyposulphite. 
Calcium sulphocyanate. 


Calcium carbonate is, of course, the most abundant component. Calcium 
hydrate is absent, so that the sample has done all that is possible under 
ordinary conditions. Sulphur is present in at least three forms, the total 
amount of the element being by no means inconsiderable. As a result of 
several determinations which I will presently refer to, I find 8 per cent. 
When the spent lime is treated with water or spirit and filtered, a slightly 
colored liquid is obtained. In each case when a few drops of ferric chloride 
solution are added, a deep red coloration characteristic of a sulphocyanate is 
produced, The aqueous solution bleaches free iodine of bromine. If 
warmed with a few drops of dydrochloric acid and allowed to stand a few 
minutes, the solution becomes turbid, owing to separated sulphur, whilst at 
the same time the odor of sulphurous acid is distinctly recognized. These 
indications point to the presence of hyposulphite. 

'The original spent lime, treated with bisulphide of carbon, forms a clear 
brownish-yellow liquid. When this is decanted from the insoluble residue, 
and evaporated to dryness by the aid of a gentle heat, a quantity of dry sul- 
phur is obtained mixed with naphthaline. 

Special precautions have to be adopted in order to determine the total 
sulphur present, otherwise some of the element may escape as a gaseous 
compound, whilst a second portion, in the form of free sulphur, may escape 
oxidation, The simplest plan is to treat a weighed quantity of the spent 
lime, placed in a small flask, with an excess of fuming nitric acid (sp. gr. 1.5). 
It is well to place the flask in a large glass jar provided with a ground glass 
cover. The acid can then be poured vuickly down a tube funnel on the 
lime, the funnel withdrawn, and the glass cover placed on the jar. The 
flask can be removed from the jar at the end of an hour or two, warmed, 
and in that way complete oxidation of the total sulphur to sulphuric acid is 
effected. The sulphur is then determined as barium sulphate in the usual 
manner, 

A weighed quantity of the completely spent lime was treated with carbon 
bisulphide, and thoroughly exhausted by means of that liquid, The car- 
bon bisulphide was then evaporated to drgness, and the free sulphur in the 
residue determined as above. The residual mass deprived of its free sulphur 
was then separately oxidized, and the combined sulphur determined, The 
combined sulphur is that existing in the spent lime as hyposulphite and 
sulphocyanate. The mean of several experiments gives— 


PES NE Ss o's 6 oi’. ere woys 4.06 per cent. 
Combined sulphur, .......... 4,02 per cent, 


Tolel MEGNEY f 58s 8.08 per cent. 


Some experiments have been made on lime which is only partially con- 
verted into carbonate and sulphur-calcium compounds—that is, hulf-spent 
lime. The condition of my specimen is that in which it is returned to the 
purifier for second treatment. It contains sulphocyanate and hyposulphite, 
but the presence of free sulphur has not been experimentally proved, ‘The 
total sulphur has been determined, and is 6.1 per cent. There is also 
a large quantity of calcium hydrate ; and the chief object of my investiga- 
tion of this part of the subject has been to devise a ready and efficient 
method of determining the amount of unaltered hydrate in specimens of 
partially spent lime, so that the engineer may have some means of calculat- 
ing its purifying capacity when it is again returned to the purifier. 

The sparingly soluble character of calcium hydrate prevents its separation 
by means of water from the other constituents of the spent lime, The pr- 
cess I have devised for my present inquiry consists in adding an excess of 4 
solution of a copper salt to a weighed quantity of the lime. The calciwn 
hydrate furnishes a precipitate of hydrate of copper, the excess of the cop- 
per salt remaining unaltered in the solution. Knowing how much coppe! 
salt was first added, and then determining how much remains behind in 
solution, the difference between the two represents the amount of cuppe! 
thown out of the solution as hydrate. The equivalent of this quantity of 
copper hydrate in terms of calcium hydrate is the amount of calcium 
hydrate in the quantity operated on. 

I have proceeded as follows : A weighed quantity of spent lime (betwee! 
30 and 40 grains) was placed in a 100 cubic centimetre measuring flask, and 
standard cupric chloride solution added up to the measuring line. The whole 
was allowed to stand for a few hours with occasional agitation, A measured 
quantity (10 ¢.c.) of clear liquid was then withdrawn by means of a pipette, 





waste, 


placed in a suitable cylindrical vessel, and excess of ammonia added, The 
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adopted the system of taking the lime out after ventilation, turning it over, 
and putting it into the purifier a second time. He had continued this sys- 
tem for about four or five years, and the effect had been that he now puri- 
fied the gas resulting from 27 to 30 tons of coal per yard of lime, and the 
lime when in operation the second time did nearly as much work as the 
first. He worked two purifiers, alternately using clean lime in one and 
once-used lime in the other. That which had been used twice went to the 
waste heap. 

Mr. G. Anderson (London) asked at what rate the gas passed through the 
lime. 

Mr. Harris said it varied in summer and winter, but the same thing took 
place continually. At the present moment they were passing a million 
cubic feet per day through two purifiers in succession, each about 26 feet 
square, 

Mr. Eldridge (Richmond) asked if there was any great nuisance in using 
the lime a second time. 

Mr. Harris said practically they had no nuisance at all. The lime was 
perfectly innocuous when taken from ,the purifiers by both the first and the 
second time. 


blue liquid thus formed was then diluted to a convenient extent with 
distilled water. Ammonia and distilled water were next placed in a second 
similar cylindrical vessel, and some of the standard cupric chloride solution 
run in until the same depth of blue color, as seen by looking down through 
the column on a white surface, was obtained. Ascertaining how much of 
this standard cupric chloride solution is equal to that present in the 10 ¢.c. 
of liquid, it is at once obvious how much is equal to that in the whole 
100¢c.c. The amount of cupric chloride present in the original 100 c.c. 
being noted, and that now present being ascertained, the difference between 
the two quantities is the amount of cupric chloride removed as hydrate 
from the solution, Its equivalent of calcium hydrate can readily be calcu- 
lated. Proceeding in this way, my sample furnishes 21 per cent. of unal- 
tered calcium hydrate. Now, as calcium sulphocyanate, in particular, 
causes a precipitation of some copper, I bring the process forward merely 
as # rough method, and as the best which has yet occurred to me. With a 
little eare it may render good service, 

I now come to a consideration of the condition of the sulphur in the spent 
lime. The cause of the presence of the free sulphur is tu me least 
intelligible. I have already stated that sulphur is present in at least three 








conditions, and it is most probable that a purtion is present in a fourth con- 
dition—namely, a3 sulphite ; but on this point I have no positive informa- 
tion, 


One may reasonably suppose that there are three calcium compounds 


containing sulphur produced in ths lime purifier when crude coal gas, such 
as I have described, is passed into it. These are calcium sulphide (Ca§), 
calcium sulphocarbonate (CaCS;), and calcium sulphocyanate (Ca 2CNS). 
When caleium sulphide is exposed to atmospheric oxidation for a limited 
time in the presence of caustic lime, calcium sulphite and hyposulphite are 
produced, When calcium sulphocarbonate is similarly exposed, calcium 
carbonate and sulphuretted hydrogen are produced, especially if moisture is 
present. As caustic lime is an important constituent of partially spent 
lime, one would expect that this sulphuretted hydrogen would produce an 
additional quantity of calcium sulphide. It is also knewn that alkaline 
sulphocyanates undergo slow decomposition in the presence of moisture, 
yielding ammonia and a carbonate of the base ; and one would expect a 
similar result with calcium sulphocyanate. But there is no evidence to 
show that the sulphur of an alkaline sulphocyanate separates in the free 
state. 'Sherefore, so far as we know respecting the independent behavior 
of each of these three calcium sulphur salts, we have no clue to the origin 
of the free sulphur in spent lime. It may be due to their mutual action, 
but this is by no means obvious. Iam much more inclined to believe that 
I have only partially stated the facts, and that we have more to learn re- 
specting the nature of the calcium-sulphur compounds produced in the lime 
purifier, 


I may mention that I have examined a specimen of spent lime produced 
at the works of the South Metropolitan Gas Company. The crude coal gas 
in this instance had been treated with Hills’s liquor, and was therefore in a 
different condition from that produced in Mr. Harris’s method of working 
that is, so far as sulphur and other impurities are concerned. The 
specimen on the table has a different physical character from that obtained 
at Bow Common. The only experiments I have made on it have been to 
determine its total sulphur. This I find to be 8.4 per cent. Such a result 
would searcely be expected from an inspection of the specimen, especially 
after what is known respecting the amount of sulphur present in the grey 
pulverulent waste lime made at Bow Common. 


In conclusion, I regret that I am unable to throw more light on this most 
intricate and least understood branch of the gas manager's art. 


Discussion, 


Mr, R. Harris (Bow Common) said that, as his name had been frequently 
mentioned in the paper, it might be desirable for him to give some informa- 
tion as to his mode of working. About thirteen years ago ‘he adopted the 
Principle of removing the sulphur compounds other than sulphuretted hy- 
drogen, commonly known as bisulphide of carbon, from gas by means of 
sulphide of calcium produced from pure caustic lime by the action of crude 
888 upon it. In changing the purifiers as used for this purpose, he found 
there was a considerable amount of nuisance, and to obviate this he adopted 
‘system of drawing air through the material before the purifiers were dis- 
charged. This went on for some time, his lime account representing only 17 
‘ons of coal per yard of lime, At length he noticed that the lime, after 
being ventilated by air and removed from the purifier, had much the same 
‘ppearance as when put into position. He accordingly took steps to ascer- 
‘ain how far it had been used up, end from some rough experiments he 
found that about 40 per cent, had not been utilized, Feeling that this was 
‘considerable waste, he endeavored to see how far it could be prevented, 
and the first thing that occurred to him was, that instead of takiug the lime 
cut of the purifiers when it had been ventilated, the best thing would be to 


Mr. W. W. Hutchinson (Barnsley) said there was some information given 
at the last meeting of the Manchester District Institution of Gas Engineers 
which might throw light on the subject of the sulphur deposits. At Wigan 
there was in use a process of drawing a certain quantity of air through the 
lime purifiers in order to revivify the lime, and he was informed that they 
passed 10 million cubie feet of gas through one purifier, 12 feet square, 
without its being opened at all. He was not, however, informed as to the 
particular quantity of sulphur or bisulphide of carbon which existed in 
the gas, though it was interesting to know that there was no nuisance 
caused by it. 


Mr. G. R. Hislop (Paisley) said he had given this matter considerable at- 
tention for 6 or 7 years. The mode he adopted for the lime was simply to 
work it alternately with the oxide of iron, the foul gas entering the oxide 
first and then the lime, and alternately entering the lime first and secondly 
the oxide. In this way they fulfilled all the requirements and conditions 
laid down by Mr. R. H. Patterson in forming sulphide of calcium in order 
to remove the bisulphide of carbon in the gas. When oxide of iron was not 
employed along with lime, he preferred drawing the carbonic acid gases 
from the furnaces, of which they had any quantity, through a suitable con- 
denser, and driving it up through the foul lime in the purifier before it was 
disturbed ; otherwise, if it were not broken up, the gas wou!d not reach 
every atom of lime in the purifiers. But passing the carbonic acid gas 
through the lime undisturbed, it would follow the channels previously taken 
by the coal gas, and therefore reach every atom of lime, and discharge the 
whole of the sulphuretted hydrogen into oxide of iron contained in a separ- 
ate tank or old purifier. The period when this was accomplished was 
ascertained in a very simple way by the acetate of lead test. When this 
test failed the process was stopped and the lime taken out, which was found 
perfectly innocuous, and trarsferred to the calcining chambers. In connec- 
tion with the first arrangement of working the lime and oxide alternately, 
he had restored the lime 150 times over, and if any gentleman saw it he 
would scarcely observe any difference in its appearance from the first day it 
was introduced into the purifier. The process was therefore reduced to the 
simplest possible form. It was worked in the ordinary method, avoiding 
any nuisance, and the objectionable substance was got rid of in a very profié- 
able way. The cost was 7s. 6d. to 8s, per ton according to the locality and 
quality of the fuel employed, He was not quite sure as to the process sug- 
gested, of passing air through the lime, fearing the sulphur would be so far 
fixed—in other words, that a chemical action would be set up and intense 
heat generated, and the sulphur fixed in the lime. In his way of treating 

it the life of the lime was very much lengthened by the use of carbonic acid; 

it was maintained perfectly cool until the whole of the sulphur was dis- 

charged, ard then nearly pure carbonate of lime was obtained. 

Mr. Corbet Woodall asked if any explanation could be given, beyond that 

already afforded by Mr. Foster, of the reason why the lime removed from 

the purifier and then exposed to the action of the atmosphere, if there were 

no chemical alteration in its constitution, should be operative for the re- 

moval of bisulphide of carbon upon which before it had no effect. He 

thought he must have misunderstood Mr. Foster, but he gathered that the 

lime as removed contained no calcium hydrate. He thought this must be a 

mistake, as he subsequently dealt with the quantity remaining in the puri- 

fier. He should like also to ask whether any attempt had been made to use 

the lime a third time, and if so, what had been the effect. 

Mr. Eldridge said he gathered that Mr. Hislop was using lime and oxide 


alternately ; but how would this answer with regard to taking out the bisul- 
phide of carbon ? 


It would be all right as far as restoring the lime was 


concerned, but how would it be with regard to the bisulphide of carbon, if 
they were compelled to keep down the sulphur to 20 grains per 100 feot of 





tur the gas through it again, But this was not yery effectual, He thea 
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Mr. W. Carr (Halifax) said that the paper opened up a large subject of 
inquiry, and after the explanatiop they had the previous evening of what 
had been made of the once despised coal tar—when they heard of so many 
different compounds being produced from it—they might hope that eventu- 
ally something might be made of spent lime. It did seem quite possible 
that some day it might be used either asa valuable manure, or for other 
purposes, With reference to the lime from Mr. Harris’s process, his idea 
was, as it was said that exposing it to the atmosphere did not produce any 
chemical action upon it, that it was pulverized, and made more accessible to 
the gas—that a quantity of hydrate of lime still remained, after it had been 
in the vessel some time, which had not been touched. This opened up a 
question that was pretty well discused a few years ago, whether lime pul- 
verized or in nodules was best for purifying. It was then asserted very 
forcibly, and not contradicted at the time, that the lime was better by being 
prepared in the shape of nodules. He did not know whether this was cor- 
rect or not, and had never been able to test it for himself. He had to take 
it, like many other things, on credit. He knew it was much better to work 
in this way where there were small purifiers, because the gas passed more 
completely through it ; but still it might be that a great quantity of lime! 
was wasted by this process, aud if it led to the investigation of that point 
alone the paper would be very useful. 

Mr. Foster, in reply, said with reference to the amount of caustic lime in 
the partially spent lime, he determined this by means of the copper chloride 
reaction. The sample still contained 21 per cent., so that there was a great 
amount of work still to be got out of this particular specimen. The ques- 
tion of the free sulphur was the most interesting. He had gone into the 
details of the behavior of each of the three compounds independently, and 
so far there was nothing to report which would explain the formation of 
free sulphur in the alkaline condition of the mixture. 

Many of those present were no doubt aware of the processes adopted for the 
recovery of sulphur from soda waste. These were processes of atmospheric 
oxidation, which brought the sulphur to a certain condition, a certain relative 
proportion of sulphur in a given condition, and a certain proportion in another 
—the two must stand in a certain ratio. Then, by the action of acids on the 
exposed soda liquor, free sulphur was thrown down. But there was noth- 
ing of this kind, so far as he could see, in the exposure of spent lime. It 
was exposed to the air and remained alkaline, and this was why he said 
there was something which was not intelligible, by the aid of their experience, 
as to the behavior of each of the three compounds indepently. Mr. Harris 
agreed with him that it was quite possible that there might be other com- 
pounds besides sulphide of carbon in coal gas. Mr. Harris found that he 
could take ont a certain quantity of sulphur in the form of sulphur com- 
pounds by means of lime (the gas passing at a certain rate) with no effect 
on the other portion. He argued from this circumstance that the sulphur 
compounds were not all in tlre same condition, as they were not all so easily 
removed, 

One might oppose this theory by saying that the tension of the carbon 
bisulphide was considerably changed by an alteratiun of temperature, and 
this might modify the chemical affinity of the sulphide of calcium upon the 
sulphur compounds. 

There were many ways of looking at the question. Most probably there 
were carbon sulphur compounds other than bisulphide of carbon present. 

Mr. Hislop would not like to expose the lime as Mr. Harris did with- 
out a power of fixing the sulphur; but the curious part of it was that the 
sulphur seemed to be largely eliminated in the form of free sulphur. He 
was furnished with a sample of gas lime which had not been exposed to air; 
but his time being limited, he had not been able as yet to touch it. Besides, 
it was very difficult to determine the actual condition of the sulphur in its 
very varied forms. One point he should like to know was the condition of 
the lime as it left the purifiers without atmospheric oxidation. This was 
the link missing in the evidence he had given. 

He had tried to afford an explanation of the effect brought about by ex- 
posure, from the particulars furnished by Mr. Harris. He did not regard 
it as due to chemical action at all, but to mechanical splitting up of the 
particles, so as to render the lime available for further treatment, though 
this might not be the correct view of the matter. It seemed to be a possible 
explanation when there was something still missing. With reference to 
the question as to the amount of caustic lime remaining, there was 21 per 
cent. 

The President said the paper was a very valuable contribution to the 
transactions of the Association. It and the discussion which lollowed had 
suggested the possibility of their being able to revivify lime in much the 
same way, although not, of course, to anything like the same extent as they 
now revivify oxide of iron. Any process by which they could effect a re- 
duction in the original weight of lime employed must be of great value, 


considering the almost intolerable nuisance occasioned, and the difficulty of 
Mr. Foster, therefore, de- 


getting rid of spent lime in many localities. 


American Gas Light Aournati. 


[From the ‘“‘ Review of Gas and Water Engineering.”] 


Meeting of the Southern District Association of Gas Engincers 

and Managers (England). 

—_ - 

On Thursday, August 12, was held the usual quarterly meeting of this 
Association, at the Guildhall Tavern, London—Mr. J. Hunter (Woolwich) 
presiding. 
The minutes of the preceding meeting having been read by Mr. J, [, 
Chapman (Hon. Secretary), and confirmed, Mr. Broadberry (Waltham) was 
elected a member. 
The Hon. Secretary read a letter from the Institute of Civil Engineers, 
asking for a copy of the proceedings of the Association, to be placed in th 
library. ; 
Mr. Eldridge (Richmond) proposed that a copy be sent as requested ; the 
motion was seconded by Mr. Broadberry (Tottenham) and carried. 


Mr. A. F. Wilson then read the following paper : 


HISLOP’S PROCESS OF RESTORING SPENT LIME, 


“The saving of refuse material is one of the grand objects upon the 
achievement of which the progress of manufacturing industry (to a great 
extent) depends, and it ought to be, and usually is, a prime consideration 
in every branch of manufacture.” 

This is an extract slightly modified from an article by Mr. R. H. Patter. 
son, published in ‘‘ Engineering,” May, 1877, and the writer thinks forms 
an appropriate beginning to a paper of this kind, 

The restoration of spent purifier lime is not new. We have it in history 
that the ‘blue billy ” was reburned, and that the larger quantities of lime 
required when what is known as the ‘‘ dry lime system” came into genenl 
use, produced experiments in this direction with the object of effecting: 
counterbalancing economy. The writer in 1868 restored upwards of twenty 
tons of spent lime.at the Para gas works, which was re-used for purifying 
the gas. 

A method of doing this at once successful and economical has not hitherto, 
however, been brought before the gas world, and in claiming both succes 
and economy for Mr. Hislop’s process, the evidence lies before us of fully 
three years continuous action at the Paisley corporation gas works, a gis 
works of sufficient importance to place the question of its appheation ona 
large scale beyond dubiety. The use of lime in the case of London aul 
towns working under what may be called the sulphur clauses legislation is 
especially necessary, and the utility of the process is for such cases co! se 
quently more clearly apparent. The object of the paper, therefore, while 
having in view the facility of in this way manipulating lime as a purifyug 
agent under any circumstances is aimed more directly at showing the ava 
tages and economy which would accrue by the use of Hislop’s system when 
the employment of lime is thus an absolute necessity, 

The first part of Mr. Hislop’s system lies in the arrangement of the moll 
of purification. This it is needless probably to observe is not a part of bil 
patent, nor, although by attention in this way subsequent labor may h 
avoided, is it essentially a part of his arrangement, The purification 
managed so that the sulphuretted hydrogen may be driven by the CO; inl 
the oxide purifiers, the result being that the spent lime is taken out 
very great proportion as carbonate. . 
This spent material is then conveyed to the restoring oven shown on 
Ygram where a charge of about 15 ewt. is introduced to the upper retort. 

is found practically impossible, or at least difficult to get up a strong hea 
upon this upper retort, because the charge, containing as it does, a pro} 
tion of aqueous vapor, a considerable absorption of latent heat ensues Up 
its dispersion, Six hours are allowed to elapse in this first operation, da 
ing which the furnace gases play within the retort and the mass is occasil 
ally stirred, thus driving off the sulphur compounds which it may contal 
and thoroughly drying it for the final burning. 

At the expiration of this period the charge of the top retort is draw2 ® 
distributed over three underneath ; the top retort being immediately 
charged with spent material from the purifier as before. At this stag¢ 4 
continuous action may be said to commence. The lower retorts are al 
much higher temperature than the upper one, and the lime readily P 
with its CO,, which on its way to the chimney passes over the charge & 
tained in the upper retort and displaces by affinity the sulphur compom 
therein contained. The charges of the lower three retorts are at the end 
six hours (or 12 hours altogether exposed in the oven) all withdraw? 
quicklime, and it is found advisable immediately to slake and stock it 4 
drate ready for the purifiers. The resulting hydrate clearly resembles * 
obtained from ordinary shell of the same kind, but contains a slighty 
creased percentage of sulphate of lime, magnesia oxide of iron, alumina 
silica, Dr. Wallace, who analyzed the spent material previous and a 
quent to reburning, shows in his analysis that the 100th ese | 
closely resembles the 70th, that the hydrate in the 100th, as compar 





served their best thanks for having brought this subject forward, 





the original, had diminished about 8 per cent., and that the proporie 
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carbonate to sulphide of calcium in the spent lime at the first fouling is as 
46.98 to 18.91, not, the writer thinks, an unusually favorable proportion for 
operating upon. It will also be observed that the 100th restoration showed 
over the 70th a slight decrease in sulphate of lime, magnesia and silica, and 
only an infinitesimal increase in oxide of iron and alumina, and that the 
sulphate of lime, alumina and silica at the last operation only amounted to 
respectively, 6.70, 3.04 and 7.57 per cent. The chimney gases also analyzed 
by Dr. Wallace show only .305 of a grain of sulphuric ucid per cubic foot, a 
result, he remarks, agreeing almost exactly with the average composition of 
chimney gases from boiler furnaces. 

The cost of lime prepared in this way for the purifiers is, according to a 
report by a committee of the West of Scotland Association of Gas Managers 
published in the “Journal of Gaslighting” of 29th June last, 6s, 3.414. 
per ton, counting wages, fuel, interest and renewal of plant, but the cost of 
fuel, especially in this calculation, will be affecteu by the locality, and the 
calculation can only be taken as giving an approximate idea of the economy 
to be realised by adopting the process, The evidence of Dr. Wallace as an 
analyst and of such a commission as reported on the economy of the pro- 
cess will, the writer thinks, satisfy unprejudiced minds that the chimney 
gases are innocuous, and that the re-production of lime in this way is cheap- 
er than by purchase of fresh material. 

The question remains whether the sulphate of lime, and what may be 
called the other inert ingredients, so deteriorate the hydrate as to make 
the expense of labor in removing and replacing these inert substances 
in the purifier greater than the saving otherwise effected. Shortly, 
this question simply becomes, Is the lime produced as good as new lime? 
In its simple form this question is certainly more concise, but the solution 
depends upon the more complicated consideration of the analysis. 

The inactive materials, it will be observed, do not accumulate. They are 
probably destroyed and reformed at each operation of fouling and reburn- 
ing. 

The sulphate at all events probably resolves itself in the purifier into 
sulphites and sulphides, and these are, in due course, driven into the oxide 
of iron purifiers. 

Ic is, besides, well known that the hydrate from fresh lime is not com- 
pletely destroyed in ordinary working by one course of purification, that a 
proportion is practically inert, and that in at least one large gasworks it is 
considered profitable to remove the lime, and after ventilating it for some 
time by the atmosphere to replace it in the purifiers. The effect of this 
process seems to be simply to bring the unspent hydrate into operation to 
which the gas had not previously obtained access, 

It is questionable, however, whether the sulphate, alumina, silica, ete., 
in the analysis of the 70th or the 100th restoration of Mr. Hislop’s lime 
should be considered altogether useless substances in the process of purifi- 
cation, That they are neither properly so-called inert nor inactive is proved 
by their non-accumulation. They break up and recombine with some other 
bodies and the destruction of the sulphate, at all events, seems to show that 
an additional portion of sulphur in one shape or another is absorbed in the 
fresh compounds which are formed, , 

The question next to be considered is the cost of the plant required for 
the system. It should at once be recognized that if the process after due 
study appears worthy of a trial it should be tried under fair conditions. 

These conditions require that the works should be carried on so that it 
may not interfere with and give rise to complaints from the other depart- 
ments of the factory. Consequently a separate house is necessary, the con- 
struction and cost of which need not be specially explained. Spare sheds 
are sometimes available, in which case this part of the expenditure would be 
saved, 

Within such a shed the calcining bench of retorts may be erected as shown 
on diagram. Each double bench properly constructed is equal to the cal- 
cination of three tons per day, and the cost of erection would (varying ac- 
cording to locality) be about £75. 

In conclusion, one or two points only remain to be noted. 

Nearly all gas works now use oxide of iron for purifying from sulphuret- 
ted hydrogen. There are still possibly a few which use only lime. To these 
it may be necessary to explain that the presence of a large amount of sul- 
phur in the lime would, after a time, cause a considerable accumulation of 
sulphide of calcium, which, no doubt, would interfere in their case with the 
economical working of the system. 

The remedy in such cases is obvious, and need not here be further ex- 
plained. 

The lime calvined by this process is excellent for building purposes, so 
that where a large deposit of old material has been buried upon the works 
it may profitably be dug up and burned for building operations on the 
premises, or for sale to neighboring builders ; also, if it should become de- 
sirable to renew the stock of lime by a better quality, or for other reasons, 
the value of old stock may be realized in this way, 

The repeated restoration seems to increase the caustic properties of the 





lime, and thus render it more valuable as a building material. To try this 
several experiments have been made with almost unvarying results. The 
samples upon the table show the lime as a building mortar, or, as it ap- 
pears, almost as a cement, the cohesive test in our case having shown 34.6 
Ibs. per square inch, before the pieces of brick exposed to the strain were 
sundered, 

With reference to the relative economy of the process for poor and rich 
limes experiments have also been tried, the result showing that with the 
same amount of labor and fuel a much larger quantity of poor than of rich 
lime can be restored per diem. 

This maintains the relative economy of the process in the treatment of 
these various compounds of calcium, the poor being the cheaper material 
originally but costing less to restore. Scotch has been considered in these 
experiments as poor and Irish as rich limes, but the principle is probably 
also applicable to all other varieties. 








CHemicat Lasoratory, 138 Barn Street, GLAscow, / 
April 25, 1879.  § 
[Report on the Lime recovered from Gas Works Waste Lime by the Pro- 
cess patented by Mr. G. R. Hislop, F.0.8., Gas Engineer, Paisley. | 
‘‘T have made careful chemical analysis of samples of the lime recovered 
by the process patented by Mr. G. R. Hislop, Engineer of the Paisley Gas 
Works, from the waste lime resulting ffom gas purification, and have ob- 
tained the results noted below. I have also analyzed a sample of lime after 
being ‘‘ fouled for the first time,” and which has been retained till now in 
a closely corked bottle, and give the composition for comparison, together 
with that of a sample of the original pure lime. Each of the three samples 
of quick lime was slaked preparatory to being used in the purifiers : 
70th restora- 100th restora- Original lime Spent lime 











tion. tion. Pure. 1st fouling. 
Hydrate of lime......... 65.64 69.73 77.82 
Carbonate of lime....... 5.07 5.43 7.16 46.98 
Sulphate of lime........ 7.00 6.70 .98 8.53 
Sulphide of calcium, ete. —— = — 18.91 
ME os esc esc cesses 62 59 52 42 
Oxmaue of Tron:.......... 1.63 1.96 .32 .70 
PMNS Cocca cecces ceus 2.65 3.04 .64 1.60 
MIS Seo cee cade cakes 7.93 7.57 2.70 2.95 
MUMS siscvcecacacnper 8.6 4.93 9.78 19.91 

99.92 99.92 100.00 100.00 


These results show conclusively that, by this process, the lime used in 
gas purification may be restored over and over again to an almost unlimited 
extent. The small quantities of sulphate and silicate of lime do not appear 
to impair the efficacy of the product in any sensible degree for the purifica- 
tion of gas, while for certain purposes for which lime is used they add to its 
valae. Thus the lime may be used for months or years in a gasworks, and 
afterwards disposed of if required at its full value for building purposes or 
agricultural uses. 

[Signed] WiuiuiamM WaALLAcE, 
Discussion. 


The President said that the paper just read was well calculated to suggest 
inquiry, and he should be giad to hear any observations gentlemen present, 
might have to make on the subject Mr. Wilson had discussed. 

Mr. W. H. Broadberry wished to know whether the total cost of the lime 
was 6s, 3d. per ton. 

Mr. Wilson said the cost of the lime would vary with locality, but the 
Committee gave 6s, per ton, and at Tottenham it could be done quite as 
cheaply as this. It did not require much coal—only as much as would keep 
up a flame. 

Mr. T. May asked if the fuel used was coke or coal, and wished to know 
what the cost of coke was at Paisley. 

Mr. Wilson explained that a mixture of both coke and coal was used for 
fuel—very little of the latter. At Paisley the coke cost less than in England 
but the results obtained were infericr. In the South less coke would suffice, 
so that the difference in price was couterbalanced by the difference in 
value, 

Mr. R. Eldridge noticed that Mr. Wilson made one very important state- 
ment. With reference to this particular system, it had always been appre- 
hended that it would give rise to an offensive effluvium from the chimneys, 
but he gathered from Mr, Wilson that this was not the case—that there was 
really nothing to be feared on this account. 

Mr, Wilson said he could only speak in the words of Dr. Wallace, who 
stated that the quantity of sulphuric acid was no more than 0.305 of a grain 
per cubic foot, which corresponded aimost exactly with that found in ordin- 
ary house-fire chimneys, This was somewhat remarkable ; for, as the sul- 
phur undoubtedly existed, they wondered what had become of it. He 
thought the sulphur formed sulphate of lime in combination with the oxy- 
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Unquestionably there was a proportion of air passing 


gen of the air. 
through the retort, the furnace gas not being simply carbonic acid, and he | 
was disposed to believe that the oxygen of this air combined with the sul- | 
phur to form sulphates, which the hydrogen combined with the nitrogen of | 





the air to produce water, which went off in steam. 

Mr. Goddard suggested that, if a gulphate was formed, there must be some | 
base. 

Mr, Wilson—It will be sulphate of lime. 

Mr. Goddard—If sulphate of lime be given off, would it not remain in the 
furnace ? 

Mr. Wilson observed that it appeared in the restored lime as sulphate, 
but it did not seem to accumulate, as the first restoration should give as 
much sulphate as the last. 

Mr. Gandon said that much depended on the extent to which the lime 
was carbonated in the purifier. About a fortnight ago he was at Paisley, 
and saw the system in operation. He found that Mr. Hislop used very large 
purifiers compared with the size of the works there. It was well known 
that if foul gas was passed through lime it would at first take up sulphur- 


etted hydrogen and carbonic acid, but it had a preference for the latter ; so | 


that the effect would be, if one continued passing gas containing carbonic 
acid, it would take up carbonic acid in preference, and the sulphuretted hy- 
drogen would be seut forward. For this purpose large purifiers were neces- 
sary, and he was trying to work on that principle apart from any question 
of revivifying the lime, in order to convert it, if he could, into a carbonate, 
so as to have less trouble and nuisance in afterwards dealing with it. For 
Mr. Hisiop’s process it was essentially requisite this should be done. The 
lime, if very foul when taken out of the purifier, was of a greenish-orange 
color, but, if carbonate of lime, it was perfectly white ; and Mr. Hislop’s 
lime appeared to be in this state before he burned it. The same end could 
he attained by any of those present if the purifiers employed were large 
enough. One point Mr. Wilson had explained which had often occurred to 
himself. He stated that, by burning sulphide of calcium, sulphate of lime 
would be obtained, which, as a purifying material, was useless; but by 
putting the foul moist lime into the upper chamber, where the products of 
combustion passed over it, a large amount of carbonic acid was condensed. 
No doubt this would drive off the sulphuretted hydrogen aud convert it in- 
to a carbonate ; but, from this point of view, Dr. Wallace ought to have 
detected more sulphur coming out of the chimney. 

The President assumed that the sulphur was driven forward into the pu- 
rifiers, und that thence the lime was removed as a carbonate, which would 
be unobjectionable so far as any nuisance was concerned. He should have 
thought that there would have been a higher percentage of sulphur iu the 
escaping chimney fumes than one-third. 

Mr. Wood supposed that Mr. Hislop used oxide purifiers. 

Mr. Wilson said Mr. Hislop’s process was very similar to the one recom- 
mended by the Metropolitan Gas Referees. He had four purifiers of a pretty 
large size, which was desirabie for other reasuns, One was a hme purifier, 
the next an oxide of iron, the third lime, the fourth oxide, and soon. The 
gas was first passed into either of them, it did not matter which, and then 
went through the others. There was one out of action he believed ; but, at 
all events, if the gas went into the lime purifier first, the lime became car- 
bonate, and the sulphur passed on to the oxide. Then sufficient sulphur 
passed from the second purifier to the third, which was a lime purifier, to 
make the lime sulphide of calcium, and this took out the other sulphur 
compounds, Then the gas was either completely purified in these three 
purviers or the purification was completed in the fourth, and went on con- 
tinuously. 

Mr. Wood said he experimented very many years ago, when working with 
lime only, to see if he could revivify it ; but apart from oxide he failed in 
doing so. He was a little anxious to know, if there was no oxide in opera- 
tion, whether the lime itself would part with the sulphur so as to be fit for 
use again, 

Mr, Goddard said in ordinary works they did not want to use a great num- 
ber of lime purifiers, The gas was mainly purified with oxide of iron, and 
only a little lime was used to remove the carbonic acid. 

Mr. Gandon remarked that he would not use lime at all if he were not 
under the operation of the sulphur clauses Act. He did not think anything 
of carbonic acid in gas, for he did not consider that it did any harm. 

Mr. Goddard said in that case he did not see much use in the process. 

Mr. Gaudor said it was useful where managers were either obliged or 
chose to use lime. 

Mr. Wilson said he had already stated that it was more directly applicable 
to those companies which were under the sulphur clauses, where they must 
keep within a certain nuaber of grains of sulphur, which was usually un- 
derstood to mean bisulphide of carbon, in 100 cubic feet of gas, Where 


companies were not under these clauses, it was not absolutely necessary. 
Where, however, gas managers were obliged to use lime, it was desirable to 


Mr. Wood asked what was Mr. Hislop’s result with sulphur compounds 
other than sulphuretted hydrogen. 

Mr. Wilson said the Paisley Gas Works belonging to the Corporation, 
they were not under the sulphur clauses legislation ; but Mr. Hislop was a 


| chemist, and for his own satisfaction he had analyzed the gas, and the sul- 


phur compounds in it were considerabiy under 20 grains per 100 feet. The 
system he proposed was exactly the same as that employed by the London 
gas companies, who were under the sulphur clauses, He converted the 
lime first into sulphide of calcium, leaving the carbonic acid in the first pu- 
rifier. Then the sulphide of calcium absorbed the bisulphide, or any other 
sulphur compounds which could be absorbed in that way. After being in 
the state of sulphide it was re-converted into carbonate of lime by sulphur 
compounds being driven into the oxide of iron purifiers. The essence of 
the system was that lime in the purifiers should be taken ont as nearly as 
could be a carbonate, and the sulphur should be driven into the oxide of 
iron purifier, where it could be dissolved and made marketable. 

Mr. Wood inquired how many purifiers were used. 

Mr. Wilson—Four. 

Mr. Goddard said he supposed he used a little fresh lime now and again 
in combination. 

Mr. Wilson said he might have done so from his stock getting low. 

The Secretary had understood there was a smalll amount uf spillage. 

Mr. Broadberry had always understood that by this process there was a 
remarkable saving in lime, as it could be used over and over again; but it 
appeared to him that they could do so for the purpose of carbonic acid only. 
If they were using lime altogether they could use it to a certain point, but 
beyond that poiut they must come to a dead-lock, or pass the sulphur for- 
ward. 

Mr. Wilson said that was so, but they had then the operation of driving 
the sulphur out of the lime into an oxide of iron purifier. There were sey- 
eral samples of the lime on the table, and it was quite worth its original 
price for building purposes. 

Mr. Eldridge remarked that there were no ascension pipes to any of thie 
retorts. 

Mr. Wilson said they were not required—all went up the chimney. 

The Secretary said there were openings by which the admission of air was 
regulated, which allowed the flame to be carried over the lime. 


Mr. Wilson farther explained, by the aid of a diagram, the operation of 
the process. The object was, he said, to make the lime as near carbonate as 
possible. In the top retort the heat was not enough to burn the lime, be- 
cause there was such a quantity of vapor in it that so much heat was absorb- 
ed that they could not get up to the point of expelling the carbonic aci(. 
That was done in the three lower retorts, fron: whence the carbonic acid 
was sent through the top retort, and the process went on, It was difficult 
to explain unless it was seen in operation, and the theory thoroughly unier- 
stood by which it could be brought about. In general reply to the observa- 
tions which had been made, he said it was quite correct, as Mr. Gordon 
said, that the lime should be as nearly as possible a carbonate ; but, as 
would be seen by the analysis of Dr. Wallace, the first operation on which 
the restoration was based contained 18 per cent. of sulphide, so that it was 
not a pure carbonate. The use of large purifiers was very desirable, quite 
apart frora this process : the gas went much more slowly through them, and 
the material in them was more active than in small purifiers, The action of 
the top retort was to drive off the sulphur compounds, not the carbonic 
acid, the heat there not being sufficient for the purpose. The sulphur con- 
tained in the spent material in the top retort theoretically appeared to be 
converted into sulphate from the oxygen of the air which passed through 
the fetort from the furnace. As Mr, Chapman hal remarked, the lime 
slaked well, and gave twice its bulk of original lime, or a little more. Mr. 
Wood's remarks applied to small gas works where no oxide was used, and 
on that point Mr. Hislop laid great stress. Where no oxide was used, sul- 
phate of lime would accumulate in the successive restorations, and after 4 
time to so large an extent that it would become inert. It must then either 
be used as building lime, or, if they did not adopt oxide in the system of 
purification, they must adopt it in the system of restoration, They must 
pass carbonic acid in some shape through the lime to restore it. Mr. God- 
dard mentioned that he had four purifiers of oxide and one of lime, and in 
this way he brought his sulphur down to 22} grains, That was quite pos- 
sible ; but if they were under the sulphur clauses they required to be evel! 
more careful, Mr. Hislop’s system took the sulphur out of the gas, and the 
plan seemed to correspond with that recommended by the Gas Referees, 
being a succession of lime and oxide purifiers, 

The President said he thought Mr. Wilson’s paper would be the means of 
sowing good seed, and the process certainly deserved their most careful 
consideration, He had himself devoted some little time to the matter, with 
the view of revivifying lime, knowing the intolerable nuisance it was to get 
rid of the spent lime. He at present had to pay £6 or £7 per load for carty- 





have a system which could be worked with economy, 





ing it away in barges, and there appeared to be no practical use for it, and 
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he feared that the Thames was generally the sufferer. A great many points 
of considerable importance had been mooted, and he fully coincided with 
some of them, but with others could not so clearly agree. They had much 
to thank Mr. Wilson for, especially in the neighborhood of London, where 
they were under the sulphur clauses, and it was worth their serious consid- 
eration whether the process should not be adopted. Although he himself 
was not under the sulphur clauses, he found the lime a very serious item, 
using as he did oxide and lime in one purifier. This might be contrary to 
scientific theory at the present day, but he found it answered his purpose ; 
taking this precaution, however, to pass the gas through two oxide purifiers, 
so as to free it entirely from sulphur, and to use the lime in each purifier 
separated three or four inches from the oxide, That, again, clearly showed 
that sulphur-foul lime was freed from sulphur again by passing semi-purified 
gas containing carbonic acil through it, and the lime would again take up 
sulphur, He was desirous of adopting Korting’s plan for revivifying the 
oxide purifiers, and found it highly successful ; but there was a great draw- 
back, that there was a most intolerable smell from it. That was after he 
removed his four inches of lime, and as a precautionary measure he allowed 
the lime to remain. He then found that on passing the vapor, or air, 
through the oxide, and then passing through the lime at last, it had the 
strange effect of not only revivifying the oxide, but also of revivifying the 
lime to a large extent—so much so that the purifier removed both sulphur 
and carbonic acid to a greater or less degree. That purifier being the 
fourth, the lime became perfectly white, whereas before it was a dark slate 
color, clearly proving that the sulphur had been driven forward by means 
of the carbonic acid, He would not enter into the chemical theory, but 
simply give the practical results of his own experience. 

Mr. Wood moved a vote of thanks to Mr. Wilson for his able and interest- 
ing paper, and also for the patient way in which he had listened to and an- 
swered the questions which had been put. 

Mr. Broadberry seconded the motion, which having been seconded, was 
carried unanimously. 

Mr. Wilson observed he had only one word to add to what he had said. 
The last lime purifier would always be a sulphide of lime purifier. If they 
studied the matter, they would find it would get them out of the difficulty, 
because the sulphur compound which would pass the last oxide purifier 
would not be sulphuretted hydrogen, but sulphur in other forms, and 
if the last lime purifier were sulphide it would take up those other com- 
pounds, 


A vote of thanks was then passed to the President, and the proceedings 
terminated. 





The St. John’s, New Brunswick, Gas Company. 
a 


The annual mectizg of this company was held at noon, September 8th, at 
the company’s office, ‘The directors submitted their annual report which 
was adopted, and in which they say among other things : 


On the 20th of June, 1877, the company lost by the great fire nearly their 
entire property above ground, a large stock of coals, and their source of 
revenue from consumers, ete. Fortunately the directory of 1875 had been 
able to effect insurance on their property to the extént of $40,000; previ- 
ously there had been no insurance of any moment on the works or stock for 
years, Amid the wreck and devastation after the fire, the directors felt 
their position to be one of responsibility and uncertainty as to the future. 
They had either to close down the works, and divide the available residue 
among the stockholders ; to make a call on the stockholders if they rebuilt 
and replaced their works ; or to issue bonds and raise money thereupon for 
the amount needed, making this issue a first charge on the works, Upon 
consideration this latter course was deemed the best and only alternative ; 
and, consequently, an Act of the Legislature was obtained to authorize and 
legalize the issue, and as stated in our report of last year, the sum of $47,- 
100 was raised by the sale of six per cent. bonds at par. We thus avoided a 
call on the shareholders, so many of whom had been losers by the fire. The 
results, under many adverse circumstances, have been so far satisfactory. 
The price of gas has been reduced 25 per cent.; the bonded debt reduced 
$15,000 ; and a dividend of three per cent declared to the shareholders, If 
ordinary suecess attends our operations, we hope to pay off the remainder of 
our bonded debt by the time it matures, and after that to divide our earn- 
ings in dividends, 

What has been accomplished has not been done without much effort and 
leliberation, Our contracts for rebuilding were made with a firm in the 
United States of great practical experience, and the latest improvements in 
as making were introduced. Our buildings were erected substantially and 
with ample purifying apparatus ; our coal sheds were built for convenience 
and capacity, and the access to them in the upper story has made a great 
Saving in the labor compared with what it used to be previous to the fire ; 
our land purchases in and adjoining the works relieve us from the annoy- 





ances to which we were formerly subject, and we find we have ample room 
now for the purposes of the works for years to come. 

The President-Manager has ever since the fire devoted his personal super- 
vision to the rebuilding of the works, to gas manufacture, pipe laying and 
outside work. By his watchfulness and attention the leakage or waste of 
gas is now down to 20 per cent., where last year it was nearly 35 per cent.— 
the six months previous to that it had heen 40 to 50 per cent.—the quantity 
of coal consumed greatly reduced, and our expenditure for labor materially 
lessened. 

The arrearages for gas are much greater than they ought to be, unless. a 
more stringent plan can be adopted to enforce payment. The general de- 
pression in business since the fire has caused a great leniency to be exer- 
cised at the board in many cases. 

The President and one of the directors was chosen by the board to visit 
Kingston, Toronto, and other places in Canada last Fall, to examine the 
working of a new system of making gas (tiie Lowe process) lately introduc- 
ed in the first two cities. After they returned, they made a report to the 
board of such a character that if St. John was situated as conveniently to 
the oil wells as those cities it would be desirable to give the process a trial 
in our works. The committee found that our works would compare very 
favorobly with the works they had visited. 

The books were audited by Massrs.*Thos. Maclellan and John McAllister. 
The meeting voted President Blair $1200 for his services for the year, and 
they passed a hearty vote of thanks to the directors. The election of direc- 
tors was then proceeded with. 

The accounts submitted show the value of the works to be $316,091.76, 
which, with cash on hand, bills receivable, and other items, make up the 
assets to $348,801.83. The principal liabilities are $267,890 capital stock, 
$32,200 bonds, (exclusive of investments) ; $18,908.92 gas manufacture ac- 
count, and other items to balance the account. The income account for the 
year ending April 30th shows net receipts for gas $50,891.87; meter rents, 
less repairs, etc., $800.24 ; tar and coke sold, $3,475.77—total, $55,167.88. 
The expenditure was labor, salaries, materials, etc., $28,063.39 ; streets and 
main repairs, $1,246.23, interest, $3,222.12, leaving a balance of earnings of 
$22,630.14, 

There were $6,900 of bonds paid off this year ; and $8,000 are invested in 
Provincial Debentures at six per cent. for redemption. The showing is 
considered to be a very good one.—<St. John Globe. 





About Gas Bills. 
er 

The Cincinnati Gas Light and Coke Company, in accordance with the re- 
quest of many of its larger customers, has completed arrangements for the 
presentation and collection of gas bills monthly hereafter, instead of every 
second month, as heretofore. 
To accomplish this with the least inconvenience, it has been found neces- 
sary to divide the city into three districts, instead of two, as heretofore. 
These districts will be defined as follows : 
Eastern District—East of the center line of Central avenue, and south of 
the center line of Liberty and of Washington streets. Northern District— 
North of the centre line of Liberty and of Washington streets. Western 
District—West of the centre line of Central avenue, and south of the centre 
line of Liberty street. Bills for gas consumed in the Eastern District will 
be presented on the 1st day of the month ; Northern District on the 10th of 
the month ; Western District on the 20th of the month. 
The discount days will be five, inclusive of a Sunday or other legal holi- 
day falling upon either of them. When, as sometimes in the case of Inde- 
pendence Day and New Year’s Day, there may be two holidays included in 
the five, then one more day will be allowed. The date of the «liscount day 
will continue to appear on the bills, and in no case will discount be allowed 
after such date. 
Ordinarily, the dates on the bills and the last discount days will be as 
follows : 
Eastern District, dated 1st, last discount day 5th; Northern District, 
dated 19th, last discount day 14th ; Western District, dated 20th, last dis- 
count day 24th. If the 5th, 14th, or 24th fall ona Sunday or other legal 
holiday then the last discount day will fall on the day preceding, except 
when the discount days would thus be reduced to three as provided above. 
While the number of bills to be paid in each district will be somewhat re- 
duced customers are still advised for their own convenience to pay upon the 
first or second discount day and in the forenoon, whereby they will avoid 
the crowd and delay. This arrangement has been made by the gas company 
for convenience of its consumers, as the bills if rendered monthly will be 
smaller, and therefore, for many people, easier to pay. The consumers will 
undoubtedly appreciate the change.—Cincinnati Enquirer, September 20th, 





Carmine Inx.-—Dissolve 12 grains pure carmine in 3 oz, water of ammo- 





nia, and add 18 grains powdered gum arabic, 
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Gas Burners. 
—weey 

While people complain bitterly of the high prices charged by gas compa- 
nies, and the outrageous bills they are called upon to pay in consequence, 
they give very little attention to the best and most economical method of 
consuming the gas. In spite of the well-known fact that two small burners 
will not give nearly as much light as a large one which uses the same amount 
of gas, the small burners are used everywhere, numbers of them taking the 
place of one or two large ones. It seems useless to speak upon this subject 
as people will not change their habits in respect to the burners that they 
use. Many years will probably pass before there is any very general change 
in this direction. The invention of new burners, however, will do very 
much toward decreasing the consumption and improving the quantity and 
quality of the light. 

Some years ago a Mr. Broénner, of Frankfort, invented a gas burner which 
he called by his own name, and which has been improved, until it has ob- 
tained a very high place in the regard of those who are skilled in such mat- 
tere. Mr. Brénner was a chemist and color manufacturer, and found in his 
work great difficulty in mixing dyes by the aid of artificial light. This stim- 
ulated him to take up the study of the laws governing the economic com- 
bustion of gas. 

Mr. Brénner found that the light given by the gas consumed in the bur- 
ners he was at that time using was ‘‘ wasteful in the extreme,” and not 
suitable for distinguishing the delicate colors of aniline dyes. By careful 
experiment he then discovered that the law for burning gas economically, 
viz., to obtain the largest amouat of light from a given quantity of gas, is 
that it must be burnt through a large orifice at the lowest possible pressure 
or, in other words, that the gas issuing from the burner should pass so very 
slowly that it must be all consumed. The opposite result occurs in most of 
the ordinary burners, from which the gas issues at so high a pressure that 
frequently as much as two-thirds passes through without being burned. 
Mr. Broénner applied the law referred to above to his invention. This con- 
sists of a burner having an inlet orifice for the gas at the base, pierced with 
a slit, which slit is graduated so as to admit 1, 2, 3 or more cubic feet of gas 
per hour, and of an outlet orifice—the burning point—many times larger 
than the inlet orifice. Both these orifices are incorrodible. There is an ob- 
jection, however, to this burner’s use, because the pressure being so very 
low at the burning point, the flame is weak, and flickers; but it must be 
borne in mind that economy in combustion is realized. Mr. Bréuner then 
discovered that the law for keeping the light steady is that the lower part of 
the flame, or, what is the same thing, the top of the burner, must be about 
an inch up in the globe, or draft apparatus, and that the orifice at the bot- 
tom of the globe must be larger than the width of the flame. 

Mr. Brénner has taken up the subject of the best color for glass globes or 
shades for gas. Although he claims to have discovered that certain tints of 
glass are best to enable persons to distinguish the different aniline tints at 
niglit, it seems very doubtful, from other circumstances, whether in this 
direction hevyhas made any important discovery, 

A 5-foot Brénner burner gives, according to some experiments which have 
been made in England, considerably more than three times as much light 
from the same quantity of gas as an ordinary fishtail burner.—Jron Age. 





Gas and Water Items. 
elle 

Reading’s (Pa.) water famine has been terminated by the recent rains. 
It is likely that new water works will be erected to guard against a scarcity 
of water in the future. 

LeecusurG, Pa., Sept.—The new gas well belonging to J. G. Beale, has 
just been finished, having a three-inch pipe leading to the top of the der- 
rick, and when the gas is lit it illuminates the country for miles around. 

Tae Crrizens of Yankton have subscribed $10,000 for an experimental 
artesian well there, and the boring will begin as soon as the contracts are 
concluded. There is great interest manifested in the experiment in that 
section. 

Exyris, Oxo, has been short of water this summer, the season has been 
so dry. The Water Works Co., Messrs. Frost & Kendrick, of the Akron 
Company, have commenced a solid stone dam, which will furnish nearly 
3,000,000 gallons of storage in excess of the present supply. 
be completed this season. 

Tue Derrorr Water Commissioners have so far issued $700,000 of the 
$1,000,000 bonds authorized for the erection of the new works, The latest 
issued batch of $100,000 was taken by the commissiouers of the sinking 
fund of the city at 3 per cent. premium, the bonds paying 4 per cent., and 
coming due in 1880.—Engineering News. 


The dam will 








KintEp By Gas.—On Friday, September 17th, a gentleman from Pennsy]- 
vania, took a room at a down town Hotel. On Monday he was found dead, 
with the room fall of gas which had escaped from an extinguished burner. 
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Coal and Oil Gas—Some Facts about the Same. 
Crry Gas Licur Co., Norrouk, VA., / 
September 20th, 1880. 4 

On page 133, current volume of the American Gas Licur JoURNAL, it is 
stated that of 163 gas companies in the United States using oil as a mate- 
rial, 57 had changed back to coal gas, three had failed, and one had lost 
$10,000 in the experiment. In addition to these the following facts may be 
of interest to the readers of the Journal, and give the company that lost the 
ten thousand dollars, as well as others, something to think and figure on. 

But before going further let it be remarked that, in the opinion of the 
writer, the ranging of gas engineers as coal gas, oil gas, or water gas men, 
is all wrong ; the subjects comprised in the manufacture of these gases are 
not of such an immense nature but that any intelligent gas manager can 
thoroughly master them ; and the real question to be decided then, without 
prejudice, is—what kind of gas will be the cheapest or most suitable for the 
particular locality in which we are placed for the time being. 

In the fullowing paper reference to prices is entirely avoided, and quanti- 
ties only dealt with, so that any gas man can fit the results to his own loca- 
tion and judge accordingly. 

The results herein stated may not be up to those reached elsewhere, or 
even if they could be reached might not be desirable in a dollar and cents 
points of view ; but in any case they are results obtained from actual work, 
and so may be of interest to gas makers. 

When the price of coal went up so unreasonably the past spring our Pres- 
ident decided to try what we could do with oil or naphtha as an assistant to 
the coal. We had tried it two years ago, but the price of oil was so high as 
to cause the otherwise favorable results to be of little financial value. 

On our first trial, lasting twelve days, this year, we obtained the following 
results : 


One ton of Clover Hill coal, and 39 gallons of oil, produced 14,672 
cubic feet of 18 candle gas. 

The average of our second trial, lasting eight days, resulted thus : 

One ton of Clover Hill coal, and 32.8 gallons of oil, produced 15,704 cubic 
feet of 17.7 candle gas. 

The oil was 57° gravity. The average yield from the coal alone was 4.63 
cubic feet per lb., or 10,371.2 cubic feet of 16.1 candle gas per ton. The 
gallon quoted is the United States standard. 

Clover Hill coal is not, nor is it claimed to be, a first class gas coal, as 
most of your readers probably know. A strictly first-class (not cannel) gas 
coal yielded us 11,961.6 cubic feet of 17.6 candle gas ; but, of course, there 
is a great difference in the price of the two coals. 

It is not my purpose now to say anything as to the relative merit in favor 
of any coal whatever, but mention the above only to enable a clearer concep- 
tion to be formed as to what was done with coal and oil combined, for the 
results would naturally be affected by the quality of the coal used. 

We tried the oil gas alone, and tried to reduce the candle power with air, 
proving to our entire satisfaction, and in a very short time, that such a pro- 
ceeding would never pay. The reasons for this statement the writer has not 
time to enlarge upon now. But the results of making oil gas in connection 
with coal gas were not discouraging, for take the results of our last trial : 


Here, one ton of coal which, with 32.8 gallons of oil, produced 15,704 cu- 
bic feet of 17.7 candle gas would, by itself, have produced but 10,731.2 cu- 
bic feet of 16.1 candle gas, as previously stated , the difference between this 
result and that of the coal and oil combined was 5,332.8 cubic feet of 17.7 
candle gas, and must be credited to the 32.8 gallons of oil used with the ton 
of coal, This makes the yield of gas from the oil 162.5 cubic feet per gal- 
lon. But that is not all, for the oil also enriched the 10,371.2 cubic feet of 
16.1 candle coal gas up to 17.7 candles. The value of the oil gas of that 
power required to do this=187.4 cubic feet, or 5.7 cubic feet per gallon 
used, making the total value of one gallon of this oil=168.2 cubic feet of 
17.7 candle gas. ~ 

Such results can only be obtained by making either an entirely pure oil 
gas by itself, or mixing the same with coal gas. 

We are now working with oil or naphtha of 71° gravity, and our results 
are better than before when we were working with the heavier oil. 

The process with which these results were obtained is very simple and 
within the reach of all, it being a non-patented arrangement of my own ; 
and should any of the readers of the Journal desire any information on the 
subject, the subscriber will give it with pleasure, if his time permits. 

The ‘‘ necessaries ” for above process are a piece of three inch pipe and a 
lot of fire brick, and any one can put it up. Nothing for sale about it. 


Yours, truly, 
FREDERIO EGNER. 
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Official Report of Examinations of Gas for 
two Weeks ending Sept. 25, 1880, made 
at the Photometrical Room of the Depart- 
ment of Public Works. 

Corrected Illuminating Power. 
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gs} | gi gl él s 
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za |a 4 |e |S 
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* Five foot lava tip with check. 
+ Bray’s slit union, No. 7. 
t Bray’s slit union, No. 6. 
E. G. Love, Gas Examiner. 





How Our Forests Disappear. 





The manufacture and shipment of timber is a lead- 
ing industry in western Washington Territory, em- 
ploying a great many workmen and an immense 
number of large saw mills, operated by steam and 
water power. A large fleet of ships and some small 
exporting steamers convey the timber to San Fran- 





cisco, East Indies, Europe, Australia, Egyt pt, South | 
America, Japan, and China. | 

The timber shipped from one district in western | 
Washington (Puget Sound) in 1876, by vessels, with- 
out reckoning home consumption, equalled 40,000 
railway car loads, or 2,000 railway trains of 2C cars | 
each, and 1878 amounted to 250,000,000 feet. Tim- 
bered Jands, well situated for logging purposes, sell 
at $8 to $12 per acre; three miles from a river timber 
lands can be had at $2 
Press. 


to $3 per acre.—Seie ntific | 





| 
The Caloric Pumping Engine. 





How Watrr May be Lirrep tro A HEIGHT OF Fiery | 

Freer witH A Gas Burner. 

There is now on exhibition at 149 North Third 
street a caloric pumping engine, which is claimed to 
be a final solution of a difficult question in hydraulic 
engineering. This engine, which is the invention of 
Captain John Ericcson, a noted inventor and mathe- 
matician, will lift 750 gallons of water an hour to a 
height of fifty teet. In size it is not more than three 
feet high, while it can be fitted into a space of forty 
inches by twenty. ‘The heat is supplied by a few oil 
or gas jets underneath a cylinder. In this is fitted 
an air-tight piston, which, by closing hermetically, 
confines a given body of air. When the heat is ap- 
plied to the bottom of the cylinder the volume of 
imprisoned air expands and the piston is thus lifted 
with considerable force and the engine set in motion. 
Only two and a half minutes elapse Letween the 
lighting up and the motion of the machinery, and 
while the heat is kept up the engine will work for 
weeks without care. 

In operation it is almost noiseless. The motor can 
be used for many purposes, but when intended for 
pumping a pump is screwed to the iron arm project- 
ing from the cylinder, and the water forced through 
the pipes leading to the receptacle. 

Hitherto it has been necessary to employ heavy 
force pumps, besides manual labor, for raising a sup 
ply of water to the height designated, but the neces- 
sity for the use of expensive appliances is obviated 
by the new invention, which will consequently prove 
a boon to buildings where water does not reach the 
upper floors.—Philadelphia Record. 





Electric Sun. 

Lontin has been exhibiting in the building of the 
Industrial Exhibition in the Champ Elysees, Paris, a 
circular electric light, formed by four voltaic arches. 
He uses four carbons placed radially, the two which 
are in the same diameter being connected with the 
same pole, so that an arch extends from each of the 
carbons to each of its neighbors. These four arches 
unite to form a complete circle and produce a light 
of extaordinary brilliancy.--Ding. Jour. 





Prices of Gas Coal. 
Or 
The following are the prices at which the com- 
panies mentioned are shipping coal: 


New York. Baltimore, S. Amboy 
tithe cndeciasdurcecsess $5.25 $4.10 $4.80 
Scott's Youghiogheny.. 5.00 3.75 
'Montauk...... jaaeensencoccs 5.00 3.70 
Newburgh Orvel......... 5.00 3.75 
Tyrconnell .............. 5.00 3.75 
PR ccietdcotssseceseecs 5.00 3.75 
West Fairmount.......... 5.00 8.75 


To give some idea of the relative prices at the 
East and the West we give the following quotations 
of coal furnished by the Fort Pitt Coal Company : 

At Pitsburgh, f.o.b. cars.... $1.30 per ton of 2000 lbs. 





At Cleveland, f.o.b. cars.,.. 2.90 ‘ ne 
At " fo.b, vessels 3.05 ‘ “6 
At Buffalo, f.o.b. cars...... 3.55 ‘ a6 | 
At Chicago, f.o.b. cars ...... $3.60 ‘§ “ | 
At Indianapolis, f.o.b. cars. 3.00 ‘ % 


j payable Oct. 15, 


American as Light Fourna v1, 157 


Gas Stocks. 
oe 
Quotations by G. W. Close oo Broker and 
Dealer in Gas Stocks, 


(with W B Scott & Co.,) 
34 Pine Srreet, New Yorx City. 
OcroBEeR 2, 1880. 
a All communciations will receive particular attention 
t#™- The following quotations are based on the par value 


| of $100 per share. _a2g 


Gas Co.'s of N.Y. City. 
Capital. Par. Bid. Asked 


bo | Reeeerere o 466,000 50 60 70 
BR: Serre 1,800,000 50 70 1d 
- Bonds 170,000 103 


Manhattan..,..,...... 4,000,000 50 1738 183 


Metropolitan.... 2,500,000 100 130 37 
“ Scrip... $1,000,000 ... 106 104 
Mutual........... tadeees 5,000,000 100 65 75 
‘* Bonds, go'd 900,000 1000 100 104 
Municipal.............+6 1,590,000 100 165 175 
i Bonds ...... 750,000 106 110 
New YGGRs. 04. i0<.. 4,000,900 100 104 106 
iseeU Gceakicssrxcaes ‘ 270,000 50 — 100 


Gas Co's of Brooklyn. 


BIOGKIYD cn cccicesse's - 2,000,000 25 110 112 
OURO sinc icecaseses 1,200,000 20 60 65 
«$8. F. Bonds. 320,000 1000 100 105 
Fulton Municipal...., 1,500,000 100 70 80 
POGOION, So vida chcdp.s ccc 1,000,000 10 35 88 
SS ER easans 290,000... 90 95 
Mt BORER es cues ’ 250,000... = 75 x5 
Metropolitan........... 1,000,000 199 55 65 
NOUN, <badecdckatc dsense 1,000,000 25 40 50 
- Ri pinsiceas 700,000 1000 85 95 
Williamsburgh ....... 1,000,000 50 65 70 
+ Scrip ee «=CsSS 103 
MN OD: iiidgticanieces 135,000 100 60 70 
< Bonds....... 40,000 — — — 
Union Co. E. N. Y... 25 — 50 
sichmond Co., 8. I. 300,000 ... 75 80 
Out of Town Gas Companies. 
Buffalo Mutual, N.Y 750,000 100 65 70 
= Bonds 200,000 1000 = 95 100 
Brockport, N, Y...... 25,000 100 ... 80 
Citizens, Newark..... 918,000 50 8&5 90 
” ‘* Bds. 124,000 — 105 10 
Chicago Gas Co., Ills 125 -—— 
Cincinnati G.& C.Co. 190 
Consolidated, Balt. R4 8h 
7 Bonds.... 159 110 
Derby of Conn...... ‘ 160,000 100 60 80 
East Boston, Mass... 25 114 120 
Elizabethtown, N. J. 300,000 20 — 130 
Hannibal, Mo......... 100,000 100 5 100 
Hartford, Conn....... 700,000 25 140 144 
Hempstead, L. I...., 25,000 100 .... “= 
Halter N. G..4...<0.. 400,000 40 i48 150 
Hamilton, Ontario... 150.009 40 1173 
Jersey City........ ... 750,600 20 150 160 
Jamaica, L. I......... 25,C00 100... ne 
Jacksonville, Ill...... 120,000 50 100 6 
Lewistown Maine... 400,000 100 70 80 
Laclede St Louis Mo, 1,200,000 100 110 ee 
Montreal, Canada.... 2,000,000 100 148 i49 
New Haven, Conn... 25 120 14) 
Oakland, Cal.......... 35 36 
she te Jersey City ae | 60 
‘* Bas. 5 
Plainfield, N. J....... 80,000 100 <nmu 105 
Perth Amboy ......... 25 --- 95 
Pittsfield, Mass....... 120 130 
Rochester, N. Y...... 50 70 80 
- Citizens 100 50 60 
Bondout & Kingston 15 su 
St. Louis Missouri.. 609 000 50 250 254 
Stillwater, Minn...... 50,000 50 — 26 
| Saugerties, N. ¥.. 15,000 100 95 100 


Manbattan Soreness a dividend of 5°¢, payable Oct, 


Ast ; the Municipal Company declared a dividend of 
| 5%, payable Oct Ist. The Montreal, Canada Com- 


pany have declared a semi-annual dividend of 5%, 


’? 
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BRHEZEH BURNER. 





ee The Parson Steam Blower 


HAS BEEN FAVORABLY KNOWN FOR THE PAST THREE YEARS. 


BREEZE (OR WASTE COKE DUST) 


Is utilized perfectly by the use of this very simple but effective device. No change of 
furnace or grate bars is necessary. Can be put in while boiler is running. 


Le 
IH} 
(HHHA} 
TEED 


SENT ON TRIAL TO ANY RESPONSIBLE PARTIES. 


If not Satisfactory in every way, no pay is Required. 
This device has been highly commended at the meeting of the New England Association of Gas Engineers of 
February 19, 1879. See Col. Armington’s remarks, as published in Amertcan Gas Liaur Journan April 2, 1879. 
Also see remarks of Mr. Stiness, of Pawtucket, R. L, and Mr. Rollins, of Worcester, Mass., as reported in American 
Gas Licur Journan of April 2, 1880, It is in successful operation at the following-named Gas Works: 
BROOKLYN WORKS, BROOKLYN, N. Y. ROXBURY WORKS, ROXBURY, MASS. CITIZENS’ WORKS, NEWARK, N. J. 


NEWARK WORKS, NEWARK, N. J. PAWTUCKET WORKS, PAWTUCKET, R. L. PEOPLE'S WORKS, BROOKLYN, N. Y. 
BOSTON WORKS, BOSTON, MASS. WORCESTER WORKS, WORCESTER, MASS. JACKSONVILLE WORKS, ILLINOIS. 


AND MANY OTHER PLACES, MANUFACTURED BY THE 


STEAM BLOWER COMPANY, WATERTOWN, NEW YORK. 


+ e 
Address, H. E. PARSON, 42 Pine Street, New York City. 
— ee ee a a 7 SPW ous) eee : = es —, aa Bea ee ; ; ; 
° | EXHAUSTERS. W 
Advertisers Index. P. H. & F. M. Roots, Connersville, Ind.. .............. ANTED, 
ee Sie ae 4 eee | Smith & Sayre Manufacturing Co., New York City 5 A Capable Superintendent 
GAS ENGINEERS. GAS COALS. 

. dred | Penn Gas Coal Co., Philadelphia, Pa........ ........ - TO TAKE CHARGE OF SMALL GAS WORKS. 
William Farmer, New York City Perkins & Co., New York City 164 165 
George W. Dresser, New York City Cannelton Coal Ca . 165 PR d oS Be Se tel ie cate, ate. 

GAS WORKS APPARATUS AND | New York & Cleveland Gas Coal Co., Pitts! rgh, Pa.... 165 
CONSTRUCTION, Newburgh Orrel Coal Co., Baltimore, Md 5 . ty 
- Despard Coal Co. Baltimore, Md....... 165 
2 1 York Citv Bak ? ae 
a i bee en hme LI » | Tyrconnell Coal Co., Baltimore, Md Kuimited, 
Deily & menor on Philadelphia Pa : Fort Pitt Gas Coal, Pittsburgh, Pa 06500 6ee0 Sam B ild f G W k 
Kerr Murray, Fort Wayne, Ind 5g | West Fairmont and Marion Coal Co., N. ¥. City : ul ers 0 as or Ss, 
George Stacty & Cv., Cincinnati, Ohio i. Montauk Gas Coal, New York City. 64 
Bartlett, Robbins & Co., Baltimore, Ma BS GAS ENGINES. a PHILADELPHIA, PA. 
seaiaaane eee o | Schleicher, Schumm & Co., Philadelphia, Pa bs E * 
rown wen, a, Pa.. 3 | 
Morris, Tasker & Co., Limited, Phila., Pa STEAM STOKERS. ngagement Desired 
GAS AND WATER PIPES. A. Q. Ross, Cincinnati, OhIO,. .. .. cc. eee ee weeeeeee * By a Gas Superintendent of Seventeen 
A. Il, McNeal & Bro., Burlington, N. J 162 PURIFIER SCREENS. Years’ Experience. 
Gloucester Iron Wu rks, Philadalphia, Pa.............. 162 | 
Robt. Campbell & Co., New York City 162! Geo. D Cabot, Lawrence, Mass #4 Has had the entire management of a gas works, including 
James Marshall & Co Pittsburgh, Pa 162 | BURNERS. distribution, for over 12 years. Satisfactory references. 


ec ey aga on | ©. Gefrorer, Philadelphia, Pa 16: | 503-12 Address *¢ H,°? 31 WEST SIXTH ST., CovINGTON, K¥ 


Mellert Foundry and Machine Co., Reading, Pa...... - 162 | STREET LAMPS. 


PIPE CUTTING MACHINES. J. G. Miner, New York City 8 SITUATION WA NTED, 


AD CL, Srneete, Ti, Tia: «.icnsc ccincee conse édoons*s San PURIFYING MATERIAL. 
RETORTS AND FIRE BRICK. Connelly & Co., New York city. .. s AS SUPERINTENDENT OF GAS WORKS, 


J. Hl. Gautier & Co., Jersey City, N. J 4 | STEAM BLOWER FOR BURNING BREESE. Or @ Small Works to Lease. 


Bb. Kreischer & Sons, New York Cit | a 

Adam Weber, New York City ' H. B. Parson, New York City 
Laviede Fire Brick Works, St. Louis, Mo PROCESSES, 
Brooklyn Retort and Fire Brick Works 
Borguer & O’Brien, Phila., Pa . ee s ¥ . 
Gardner Brothers, Pittsburgh, Fa | EDGE’S PROCESS. REMOVING CARBON THE PROCESS FOR REMOVING 
Henry Maurer, New York City............. | D. D, Fleming, Jersey City, N. J ssovvee 158] 


} THE 
DIETERICH’S REGENERATOR FURNACE, GAS FIXTURES. C rb n Ss In { ti 
Chas. F. Dieterich, Baltimore, Md 2| Mitchell, Vance & Co,, New York vity ' arponaceou crustacions 
GAS METERS. | CEMENT. | FROM 
Harris, Griffin & Co., Philadelphia, Pa S. L. Merchant, New York City............. ses-ce- ee THE INTERIOR SURFACE OF CLAY RETORTS, 
American Meter Co., New York and Philadelphia, Pa.. 167 F. O. Norton, New York City 
The Goodwin Gas Stove and Meter Co., Philadelphia, Pal67 | BOOKS 
Ilarris, Helme & McIihenny, Philndelphia, Pa ag The subscriber, having secured the title to the above patent, 
: Ay ‘ < ey OE GU, va We 6.ccccad din-e0 0 coches 4 eS eaten. ma Sees oa oe use 
SASS TES. - “ | on ve erms. e great economy of this pro- 
oS Scientific Books : oe aw cess has been thoroughly demonstrated in this country and 
Tn Goodwin Gas Stove and Meter Co., Phila., Pa. ... 16 Cathels, Gas Consumer’s Manual in England, and is the only methced so far discovered that 


e ’ ae ae >rovidenc Fodell’s Book-Keepirg........... ep ae removes this troublesome accumulation expeditiously and 
Retort Gas Stove Co., Providence, R.I............. oe mena at without injury to the retorts. Address 


VALVES. Review of Gas and Water Engineering 7 D. D. FLEMMING, Jersey City Gas Works, 
Ludlow Valve Manufacturing Co., Troy, N. Y Se rt NS cb onccnd, 00 05 snus 20s cQeoeges ‘ JERSEY CITY, N. J. 





Address, with reference, Lock Box 12, Phila., Pa. 


Good References Given, Address, 


| CARROLL COLLINS, 228 OapEN AVE., CHICAGO, ILL. 
Gwynne Harris, New York City ; i 


PATENTED BY THE LATE GEORGE W. EDGE, 
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Now in continuous and systematic operation at the works of the Cincinnati Gas Light and Coke Company, 


Cincinnati, Ohio, where for the past six months they have been drawing and charging retorts at the rate 


one every minute. 


Simple in construction, and easily operated by any intelligent man. 
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Address, A. Q@. ROSS, Manager, 


U. S. STEAM STOKINGC COMPANY, CINCINNATI, OHIO, U.S. A. 
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THE 


ECONOMY OF CAS AS A FUEL 


rOR 


COOKING PURPOSES. 







This is a small Pamphlet. containing the Paper read by 


MR. WILLIAM W. GOODWIN, OF PHILADELPHIA, PA., 







At the recent meeting of the American Gas Light Association. 







IT IS INTENDED FOR GRATUITOUS DISTRIBUTION BY GAS COMPANIES AMONG THEIR CONSUMERS 


Price, Twelve Dollars per Thousand. 





ALL ORDERS TO BE SENT TO 


A. M. CALLENDER & CO., No. 42 Pine Street, New York. 


e OURNAL des USINES a GAZ, SITUATION WANTED 


Issued on the 5th of each Month. BY A YOUNG MAN AS 


THIS JOURNAL CONTAINS ALL THE LATEST SCIENTIFIC AND PRACTICAL INFORMATION 
RELATING TO GAS MANOFACTURE IN FRANCE. 


MESSRS. SERVIER, MONNIER, AND ROUGET, EDITORS AND MANAGERS. SUPERINTENDENT 

































Subscriptions Received at this Office, Price, Post-paid, $3.50 Per Annum. OF A SMALL GAS WORKS, OR 
THE GAS ANALYST’S MANUAL. ASSISTANT SUPERINTENDENT 
BY F. W. HARTLEY, A.I.C.E., M.S.E. E. & F. N. SPON, PUBLISHERS. | 


PRICE, $2.50. OF A LARGE WORKS. 


CONTENTS. SkEcTIoN I.—The purposes of photometry. Standard light. Standard burner. Gas Works Clauses Act | 
Amendment Act, 1871 :—Regulations in respect of testing apparatus, mode of testing for illuminating power, and for 
sulphuretted hydrogen. Description of scandard apparatus, The photometer room. Preparation of candles,» Testing | Address * “S01 PERINTENDENT,” care ) this Journal. 
operations. Readings. Correction for gas consumpt. Corrections for candles’ consumpt. Corrections tor barometric | — 


pressure and temperatare. Ordinary photometers. The inferential or jet photometers. To set the jet photometer at 


work. To rate the jet photometer. ¢¢ - 
SECTION II.—Duration and mode of testing in London, sulphuretted hydrogen, ammonia, sulphu compounds. Prepar- 


ation of solutions. Fittingup. To set the apparatus at work. Analysis. 
SEecTion II].—Ammonia. Sulphuretted hydrogen. Carbonic acid. The Cooper’s Tube, or Eudiometer. To calculate 
weight of sulphur. Harcourt’s color test. A rapid and accurate methodof estimating sulphur in coal gas. Specific 
gravity. To find the specific gravity of dry gas. To correct the bulk and find the weight of gas. 
APPENDIX.—Rules and tables to facililate the calculations necessary in the determination of the illuminating value | sued containing the paper of Mr. Jas. Somerville, 
and degr<e of purity of coal gas. Photometry. Ammonia und sulphur. Proving of testing meters in London. The gas 
referees’ cubic-foot measure. Times and mode of testing for pressure in London. Proposed standards of light. 


A M CS allender & ©; o.. 4 2 Pin G Sir e et. N. WY with a table, taken from Prof. Chandler’s lecture, 
. 2 ss 7 ° 


showing the loss of light resulting from the use of 
shades, ete., of different kinds of glass, 


K ‘ N C’ Ss o ' c ay T : s c THE A MERICAN The oak is intended for sale to Gas Compa- 


nies to distribute gratuitously among consumers. 


C0 ‘nN las S-LIGHT JOURNAL. | If Gas Companies can induce their consumers to 
| use better burners and shades, one-half of the 
$3 PER ANNUM. fault-finding will cease. 


Vol. I., Bound in Cloth, $10 The price is $10 per thousand, Orders may 
A. M. CAL'LENDE & CQ,. 42 Pine street, N.Y. | 42 Pine Street, N, Y. be sent to tie office of this vournal, 





Under this title a neat little book has been is- 


4 as read at the last meeting at Cincinnati, together 
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IMPROVED GAS EXHAUSTER 


With Engine on same Bed Plate, or without. 


BYE-PASSES, GAS VALVES, GOVERNORS, ELBOWS, PIPE-FITTINGS, &C., FURNISHED TO ORDER. 
P., H. & F. M, ROOTS,} Patentecs ond Manufacturers, {GQNNERSVILLE, IND, 


S. S. TOWNSEND, General Agent, 6 Cortland St. and 8 Dey St., N. Y. 
JAS. BEGGS & CO., Selling Agents, 8 Dey St., N. Y. 
WM. COOKE, Selling Agent, 6 Cortland St., N. Y. 


Send for Illustrated Catalogue and Price List. 


SMITH & SAYRE MANUFACTURING COMPANY. 


Coal and Iron Exchange, 21 Cortlandt Street, N. Y 
BUILDERS OF 


Machinery and Apparatus for Gas Works. 
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MITCHELL, VANCE & CO 


| 
Manufacturers of 
| 
| 


CHANDELIERS! 
And Every Description of 
| GAS FIXTURES, 
| Also Manufacturers of 


= ne Gilt Bronze and Marble Clocks, warranted best Time- 
keepers Mantle Ornaments, &c, 


| Salesrooim, 836 DROADWAY. 

NEW YORK. 
Spectal designs furnisued for Gas Fixtures for Churches 
| Public Halls, Lodges, &c, 


LUDLOW 
Valve Manf’g Co., 


P OFFICE AND WORKS 


93S to 054 River Street and 67 to S83 Vail Ave. 


TROY, NEW YORK. 


BRASS AND IRON SLIDE VALVES. 


(Double and Single Gate Winch to 36 inch—outside and 
Indicator etc 





| 


| inside screw 
| HYDRAULIC MAIN DIP REGULATORS. 
ALSO 


FIRE HYDRANTS. 


fo Gas Wate and Steam~— 





ZFERENCES FURNISHED. 
SEND FOR CIRCULARS. 


wy 
tw) 


R 





Portland Cement, 
Roman Cement, 

| Keene’s Ceme:!, 

| Sellurs Gas Cement. 


} 


English Fire Brick, No. 1. 
Silica Fire Brick. 
IMPORTER 


MERCHANT 


il Broadway, New York, 
Just below Trinity Church. 
t Remit 25 cents postage for “Practice 
Cement. 


és 


=. L.. 


344-ly 
Treatise og 


F. O. NORTON, 


MANUFACTURER OF 
Hydraulic Cement, 


Specially adapted for gas works. Under water it is capabl 


of giving better resuits than Portland or any other cement, 


21 Cortland Street, New York. 


Preserve the Journal L 


We will furnish to our subgcribers an important 
article for preserving in «@ convenient form, the num. 
bers of the Journal as it is issued at tke very low 

| prico of $1.25. Sent cither by Express or Mail, a¢ 
dirested. 

By rzail the postage will tb» ¥ cents, which wil! be 

| added to the price of the Binder. Send orders tc 


A. M. CALLENDER. &« CO 
42 Pine Streat, Room 18, New York, 
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CAST IRON PIPES 


FOR WATER AND GAS. 
DAVID 8. BROWN, Pres. 


BENJAMIN CHEW, The ser IRON 





AS. P. MICHAELSON, Sec, 
WM. SEXTON, Supt. 


rong 





Cast Irol banat Pies, si Vales, Fie Hyirans Grasholders, de. 


Office No. 6 North Seventh Street, Philadelphia. 





ESTABLISHED 1856. 


WARREN FOUNDRY ww MACHINE CO.,, 


WORKS AT PHILLIPSBURGH, N. J. 
NEW YORK ee, 153 BROADWAY. 


r 


Cast Iron Water and Gas Pipe 
FROM TWO TO FORTY-EIGHT INCHES DIAMETER. 
ALSO ALL SIZES OF 


FLANCE PIPE for Sugar House and Mine Work. 
Bi ‘anches, Bends, Retorts, Etc., Etc. 
'GAS CONSUMERS HAND BOOK, t by Wm. RicH- 


SCIENTIFIC BOOKS. | ARDs, C. E. 18 mo. Sewed. 20 Ceats, 


| “eS SuSURERS MANUAL, by E. 8, CaTHELs, CLE. 
Cents. 
We are prepared to furnish to GAS MANAGERS | PRACTICAL TREATISE ON HEAT, by THomas 
and others interested in the topics treated of, the fol Box. Second edition. 
é " ie a's AIR AS FUEL, OR PETROLEUM AND OTHER MIN- 
lowing Books, at prices named : ERAL OILS UTILIZED BY CARBURETTING AIR, by 


OwEN C. D. Ross, Member Institute Civil Engineers. 
8 vo. Cloth. $1.50. 





486-1 








GAS MANUFACTURE, by WILLIAM Ritcnarps, 4 to, | 
with numerous Engravings and Plates, in Cioth bind- 


ing. $12. FODELL’S SYSTEM OF BOOKKEEPING FOR 
THE GAS ANALYS'IYS MANUAL, by F. W. Hanr- GAS COMPANIES. $5. 
LEY. $2.50. The above will be forwarded by Express, upon receipt of 


price. 


ANALYSIS, TECHNICAL VALUALION, PU- We will take especial pains in securing and forwarding 


REFICATION and USE OF COAL GAS, by 


: “" any other Works that may be desired, upon receipt of order. 
Se Pe Fe Pegs See SU SEP PP All remittances must be made by C heck, Draft, or Post OMice 
3 oney Order. 
NEWBIGGINS MAND HOOK, hy THomas Newsie- Ae M, CALLENDER & CO. 
am, ©, B $3.75 Room 19, No, 49 Pine St,, N. ¥ 





R. D. WOOD & CO., 


PHILADELPHIA. 
' MANUFACTURERS OF 


CAST IRON PIPE 
FOR GAS AND WATER 
Lamp Posts, Valves, Etc. 


Mathew’s Pat. Anti-Freezing Hydrants, 


400 Chestnut Street. 


JAMES MARSHALL & CO. 


Franklin Foundry and 
Pipe Works, 


MANUFACTURERS OF 


GAS, WATER, AND OIL PIPES 








Works, 1Sth, 19th, 20th and Railroad Street. 
Office, No. 23 Nineteenth Street. 


Pittsburgh, Pa. 


N.B.—Pipes from 8-1nch and upwards cast in 12 ft, lengtus. 
s@™” Sond for Circular and Price List. 


BERGEN IRON WORKS. 
ROBT. CAMPBELL & CO. 


MANUFACTURERS OF 


CAST IRON PIPES, 


FOR WATER AND GAS, 
Valves, Fire and Dock Hydrants, 
Lamp-Posts and Flange Work, 
Bench Castings for Gas Works, &c. 


___ Office, 85 Liberty | Street, mi Re 


Mellert Foundry & Machine Co, 


ZXTuaimited. Established 1848. 
MANUFACTORERS OF 


CAST IRON GAS & WATER PIPE, 


With Special Castings, Flange Pipe, Water 
Gates, Fire Hydrants, Lamp Posts, etc. 
The Improved Canada Turbine Water Wheel. Machinery 
and Castings of every description for Furnaces, Rolling Mills, 
Grist and Saw Mills, Mining Pumps, Hoists, etc, Columns, 
Brackets, Iron Railings, etc., etc. 


ARNOLD MELLERT, Supt., READING, PA. 


NATIONAL GOAL GAS COMPENY. 


320 Broadway, N. Y., Rooms 50, 51 & 52. 
H,. P. ALLEN, President. 


The process known as GWYNNE-HARRIS. but from later 
most essentia] improvements, more appropriately called the 
ALLEN-HARRIS, or AMERICAN HYDROCARBON process 
for making ‘“‘ Water Gas,” bythe decomposition of super- 
leated steam, in fire-clay retorts, set similarly to those in 
Coal Gas Works, is an established success. More than One 
Hundred Miilion cubic feet of gas have been made under 
this process, and for permanency and brilliancy, a8 well as 
economy both to the manufacturer and consumer, it is supe- 
rior to any gare made by the old, or any other method, 

Our process is not intermittent but continuous. The steam 
and the oil are admitted into the retorts by gauge cocks, and 
run for days without change. All the materials required, 
besides the steam, are 17 Ibs. of Anthracite coal and about 
334 gallons of Petroleum or Naphtha, per 1000 feet of bri- 
lignt gas, 














Rights for sale, Inquire of the President, 
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Kerr Murray 
PRACTICAL GAS ENGINEER, 


AND MANUFACTURER OF 


ALL THE LATEST IMPROVED 
Gas Apparatus, 
MACHINERY, 


ET¢C., ETC. 





—WoRE S,— 


South of Railroad Depot, 


FORT WAYNE, 


BARTLERE ROBBING & 00, 


ARCHITECTURAL IRON WORKS. 


MANUFACTURERS OF 


IND. 


GAS HOLDERS, BENCH CASTINGS, MULTITUBULAR | 


WATER AND AIR CONDENSERS, COMMON AND 
TOWER SCRUBBERS, ROTARY & STEAM 
JET EXHAUSTERS, WROUGHT 
IRON ROOF FRAMES, 


MANUFACTURERS OF ALL eecnicerseen | 
OF GAS APPARATUS. 





WORKS: 
Cors. Pratt, Scott,"McHenry, Ramsay and Bartlett Streets. 
BALTIMORE, MARYLAND. 


Plans, Specifications, 
spondence solicited. 


and Estimates furnished. 
467-ly 


CONNELLY & ¢°O..,\_ 


SOLE MANUFACTURERS OF 


Iron Sponge Purifying Material 
CONNELLY’S JET EXHAUSTERS. 


407 Broadway, New York City. 


C. CEFRORER. 


Manufacturer of 
GAS BURNERS, 
GAS HEATING AND COOFING APPARATUS, 


FITTERS’ PROVING APPARATUS, ETC. 
No. 248 North Eighth aoe Philadelphia. 





Corre- | 


Americar Gas Light Saprnl. 


1842, DEILY & FOWLER 1880. 


ADDRESS, 39 LAUREL STREET, 
PHILADELPHIA. 


MANUFACTURERS OF 


GAS HOLDERS, 


SINGLE AND TELESCOPIC—WITH CAST 
OR WROUGHT IRON GUIDE FRAMES. 


We are prepared to furnish Holders, Wrought Iron Roof 
| Frames, Bench Castings, Condensers, Scrubbers, Purifiers, 
| Drips, Bends, Tees, and all other Iron Work connected with 
| | Gas Works. We have built 12 gas works and 122 gasholders, 
| Personal supervision given to the erection of all our work, 
Holders built at following places since 1868: 


| Lancaster, Pa. (2) Indianapolis, Ind, 
Ww illiamsport, _ (3) Jacksonville, iu. 








| 
| Bristol, Pa. Joliet, Il. 
| Catasaqua, Lawrence, Kansas 
Kittannin Pa. | Jefferson City, No 0. La. (2) 
| Hazelton, | Algters, N. O., La. 
| Freeport. Pa. | or ag Mich 
| Huntingdon, Pa. } Batol, B @ 
Pittston Pa, Cgdenst ou igs N. 
| Bethlehem (S), Pa, | Waverly, 
| Sharon, Pa, Little Falls, N y 
Canten, Pa. Penn Yann, N. Y. 
| Carlisle, Pa. Watkins, N. Y. 
| Beaver Falls, Pa. Coney Island, N. Y. 
| Annapolis, Md. (2) Batavia, N. Y. 
| Parkersburg, W. Va. Gloucester, N.J. 
| Lynchburg , Va, Salem, N.J. 
| Stanton, Va. Mount Holly, N. J. 
| Youngstown, O Plainfield, N. J. 
| Steubenville, O, Englewood, N. J. 
| Zanesville, 0. Flemington, N. J. (2) 
| Mansfield, 0. Dover, Del. 
| Marion, 0. Pittsfield, Mass, 
| Belleaire, O, Meriden, Conn. 
| Athens. 0, | Milwaukee, Wis. 
Barnesville, O. Burlington, Vt. 
| Newark, O. Hoosick Falls, N. Y. 
| Columbus, 0. | Attica, N. Y. 


Franklin, Ind, | 


BROWN & OWEN, 


MANUFACTURERS OF 


EVERY DESCRIPTION OF 


Gas and Water Works Supplies, 


Particular attention given to the alteration of old works, 
Estimates and Drawings farnished. 


| 
THOS. R. BROWN, R. PITT OWEN, 
| Late Chief-Eng. Phila. Gas Works. 


Address all communications to 
N. W. Cor. 12th and Noble Streets, 
| 482-1y PHILADELPHIA, 


| 
|! 


| Wa. Stacey, Vice-Pres, 


HERRING & FLOYD, 





» LAUREL IRON WORKS. Oregon Iron Foundry 


| 738, 740, 742 and 744 Greenwich St., N. Y 
MANUFACTURERS OF 


ALL KINDS OF CASTINGS 
AND 


APPARATUS FOR GAS-WORKS,. 


BENCH CASTINGS 
from benches of one to six Retorts each. 
WASHERS : MULTITUBLAR AND 
AIR CONDENSERS :CONDEN- 
SERS; SCRUBBERS, 
(wet and dry), and 
EXHAUSTERS 
Retorts from pressure. 
DS and BRANCHES 


of all sizes and description. 


FLOYD’S PATENT 
aomnemens ~ —-* LID. 


COKE SUREENING SHOVELS. 


| SABBATON’S PATENT 
| FURNACE DOOR AND FRAME, 


SELLER’S CEMENT 
for stopping leaks in Retorts. 
GAS GOVERNORS, 
and everything cennected with well regulated Gas Works 
ow price, and in complete order, 
N.B.—STOP VALVES from three to thirty inches— 


at very low prices, 
SILAS C., HERRING. JAMES R. FLOYD 


for relievin, 
BEN 











7. H. BIRCH, Asst, Mangr. 
R. J. TARVIN, Sec, & Trea 


STACEY MANUFACTURING CO., 


MANUFACTURERS OF SINGLE AND TELESCOPIO 


GAS-HOLDERS 


AND ALL KINDS OF 
Cast and Wrought Lron Work 
Used in the Erection of Gas and Coal Oil Works. 
Foundry on MILL STREET; Nos. 33, 35, 37 and 39 
Office and Wrought Iron Workson RAMSAY STREET Cin- 
cinnati, Ohio. 


fi. RANSHAW, Pres. & Manger. 


REFERENCE. 


Cincinnati Gas-Li 4 Co. Baton Rouge, La., Gas Go. 
a Gas Saginaw, Mich., Gas Co. 
Dayton, O., yt nt Co. Oshkosh, Wis., Gas Co. 
Covington, Ky as Co, Peoria, IlL., Gas Co. 
Springfield, O. Gas Co. uincy, lil, Gas Co. 
Torre Haute, Tnd., Gas Co. Champaign, ills., Gas Co, 
Madison Ind., Gas Co. Carlinville, Th, Gas Co. 
Kansas City, ¥ Mo., Gas Co, Bowling Green, Ky., Gas Co, 
Topeka, Kansas, Gas Co. Hamilton, Ohio, Gas Co. 
Burlington, Iowa, Gas Co. Vicksburg, Miss., Gas Co 
nn Tenn., Gas Co. Denver City, Cal., Gar Ce, 








T. Coverdale, Rng’r Cincinnati, and others. 








' CONTINENTAL WORKS. 





| ‘ GASHOLDERS OF ANY MAGNITUDE. 


T. F. ROWLAND, Proprietor, 
GREENPOINT, BROOKLYN, N. Y 
ENGINEER AND MANUFACTURER OF 
GAS-HOLDERS, 
CONDENSERS, SCRUBBERS, VALVES, 
PURIFIERS, RETORTS, and HY- 
DRAULIC MAINS, 


and all other articles connected withthe Manufacture and 
Distribution of Gas. Plans and Specifications prepared 
and Proposals given for the necessary Plans for Lighting 
Cities. Towns, Mansions, and Manufactories. * 

















PP. MUNZINGHEHR, 


No. 


Engineer and Builder, 


1211 MARKET STREET, PHILADELPHIA, 


PENN. 


BUILDER AND CONSTRUCTOR OF ALL KINDS OF GAS MACHINERY, 


ON THE LATEST AND MOST IMPROVED PLAN. 


Bench Castings, 
Centre Valves, 


Condensers, 


Gasholders, 


Estimates and Drawings Furnished upon Application. 


Scrubbers, 


Purifiers, 
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J. H, GAUTIER & CO... LACLEDE MANHATTAN 
CORNER OF FIRE BRICKS AND FIRE BRICK & ENAMELLED CLAY 
GREENE AND ESSEX STREETS, | ‘CAS RETORT WORKS rETORT WORKS. 
JE R SE y CITY, N. J. | CHELTENHAM, MO. 
} _Hand and Machine made Retorts and Settings, es ADAM WEBER. 


MANUFACTURERS OF Fire Bricks for Siemans Gas and Glass Furnace. 
and Tiles for Whitwell’s Hot Blast Ovens, Blast Furnace 


ane Cupola Tes, Be CLAY GAS RETORTS 
Clay Gas Retorts, wre aeerme and Tiles AND RETORT SETTINGS, 


Gas House Tiles, nici ti: comcu sn nias sr FIRE BRICKS, TILES, ETC., 


“per Ete. 


Fire Bricks Etc Etc. ot oneuteaniieneenameanaceame Office and Works, 15th Street and Avenue C., N. ¥. 
9 e oq 3 r 


Ground Clay, Fire Brick and a ee _ Borgner & O’Brien, 


Fire Sand in Barrels, | B. KREISCHER & SONS, MANUFACTURERS OF 
393-1ly C, on r= REGORY | OFFICE FOOT OF HOUSTON ST... E.R., N.Y. | Cc LAY GAS RETO RTS 
BROOKLYN | AND RETORT SETTINGS, 
Clay Retort & Fire Brick Works Gras FRetorts, | rine pricks, TILes, ETC. 
(EDWARD D. WHITE & CO.) J , . | i 23d St., Above Race, 


Manufac — rs of Clay HRetorts, Fire Bric k, | TILES, FIR E BRI TOR. 


as House and other Tile. 


VAN DYKE, ELIZABETH, RICHARDS & PARTITION STS, | 


PHILADELPHIA. 


Office, SS Van Dyke St., Brooklyn, N. ¥. AND EVERYTHING IN THE FIRE CLAY LINE. TWENTY YEARS’ PRACTICAL EXPERIENCE. 





roost va GARDNER BROTHERS, sin aie ebiade 


——ESTABLISHED 1864.— 


CLAY GAS RETORTS, RETORT SETTINGS, FIRE BRICK, TILES, Etc. 


MINERS & SHIPPERS OF FIRE CLAY. OFFICE, 116 SMITHFIELD ST., PITTSBURGH, PA. 
C. H. SPRAGUE, No. 13 EXCHANGE PLACE, BOSTON, MASS., Agent for the New veel States. 





— aw 


OFFICE, 418 to 422 East 23d St., New York. log ~ Vebraneebesiil tesa ~ WORKS, PERTH AMBOY, NEW JERSEY. 


HENRY MAU REE, 
Excelsior Fire Brick & Clay Retort “Works 


CLAY GAS RETORTS, BENCH SETTINGS, FIRE BRICK, TILES, ETC. 
Enelish and Provincial Gas Coals, 


IMPORTED BY THE UNDERSIGNED, VIZ.: 


BLOCK HOUSE, GLACE BAY, AND INTERNATIONAL, 


FROM THE BRITISH PROVINCES. 
Abram Company’s Arley Gas’ Coal and Cannel, 
Higginson’s North Ince Hall Gas Cannel, 


FROM LIVERPOOL. DELIVERED AT ANY PORT IN THE UNITED STATES. 
ANALYSES FURNISHED AND FULL PARTICULARS OBTAINED BY APPL YING TO 


41 South St., New York. PERKINS & CO., 41 South St., New York. 















THE MONTAUK GAS COAL COMPANY THE ECONOMY 


OF 


GAS AS A FUEL 


FOR 


JSTONMN WHITE, Fresident, 





Smith asalanieatis 3, 5, & 7 Cortlandt St., N. Y. 


WHARVES, LOCUST POINT, BALTIMORE, MD. _ Cooking Purposes. 


| 
| 


JAMES BOYCE, Agent and Shipper, BALTIMORE. | Price, $12 a Thousand. 





ne 
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NEW YORK AND CLEVELAND 


GAS COAL COM’Y 
Of Pittsburgh, Pa. 
MINERS AND SHIPPERS OF 


YOUGHIOGHENY GAS COAL. 


This Company is prepared to furnish any amount of their 
justly celebrated, and acknowledged superior GAS COAL, to 
any point reached by railroad or navigation. on most favor 
able terms, 


General Office—89 Wood Street, 
PITTSBURGH, PA. 


Branch Office—120 Water Street, 
, CLEVELAND, OHIO. 
WILLIAM A. McINTOSH, President, 
A. CARNEGIE, Vice-President. 
W. P, DE ARMIT, Treasurer, 
THOMAS AXWORTHY. Agent 
351-ly . at Cleveland, Ohio. 





GAS COALS. 
TH E 


PENN GAS COAL COMPANY 


OFFER THEIR 


COAL, CAREFULLY SCREENED, 


AND PREPARED FOR 


GAS PURPOSES, 


Their Property is located in the Youghiogheny Coal Basin, near Irwin's aad Penn Station. 











m the Pennsylvania Railroad, and on the Youghiogheny River. 


OFFICES 
No. 209 South Third Street, Phil’a. 90 Wall Street, New York, 
PLACES OF SHIPMENT. ; 


Pennsylvania Railroad, Pier No. 2 (Lower Side). 
Greenwich Wharves, Delaware» River. 
366-1y Pier No. 1 (Lower Side), South Amboy, N. de 





THE NEWBURGH 


Orrel Coal Company, 


Mines at Newburg, Preston County, W. Va. 

Company’s Office, No. 52 S. Gay Street, Baltimore, Md, 

C, OLIVER O'DONNELL, Pres’t. CHAS. MACKALL, Sec’y. 

Cuas. W. Hays, Agent in New York, Room 7, Trinity Build- 
ing, 111 Broadway. 

This Company offer their very superior Gas Coal at lowest 
market prices. 

It yields 10,996 cubic feet of gas to the ton of 2,240 Ibs. of 
good illuminating power, and of remarkable purity; one 
bushel of lime purifying 6,792 cubic feet, with a large amount 
of coke of good quality. ; 

Ithas been for many years very extensively used by various 
Gas Companies in the United States, and we beg to refer to 

he Manhattan, Metropolitan, and New York Gas Light Com- 
panies of New York; the Brooklym and Citizen’s Gas Light 
Companies of Broce N. ¥ ;; the Baltimore Gas Light Com- 
pany of Baltimore, Md., and the Providence Gas Light Com- 
pany, Providence, R, I. 


Best dry coals shipped from*Locust Point, wharves, and | = 


prompt attzntion given to orders for chartering of vessels, 
224-ly 0 





THE DESPARD COAL COMPANY 


OFFER THEIR SUPERIOR 
DESPARD COAL 


To Gas Light Companies throughout the country. 

Agents, PARMELEE BROTHERS, No. 82 Pine street, N. ¥. 
BANGS & HORTON, No. 31 Duane street, Boston, 
Mines in Harrison County, West Virginia. 


Wharves Locust Poin 
Compaty’s Office, 1s German st.,} Baltimore, 


Among ths consumers of Despard Coal, we name: Man- 
hattan Gas Light Company, New York ; Metropolitan Gas 
Light Company, New York ; Jersey City Gas Light ao ’ 
N.J.; Washington Gas Light Company; Portland Gas Lig 
Beg Maine 

*." Reference to them iz requested 4-, 





TYRCONNELL GAS COAL., 


MINED IN TAYLOR COUNTY, WEST VA. 
Company’s Office, 25 S. Gay St., Baltimore, 
CHARLES MACKALL, Secretary. 

CHARLES W. HAYS, Agent, Room 7, 111 B’way, N. ¥. 
SHIPPING PoIntT—Baltimore, Md, 





This coal yields 10,000 cubic feet of Gas with an illuminat- 
ng power of over 16 candles. Forty bushels of very supcrio 
oke, with little Ash and scarcely any clinker Oi-ly 





GEO. W. DRESSER, 
CIVIL. ENGINEER. 


TRINITY BUILDING 


NCOM 89. 111 BRUAUWAY. 





- CANNELTON COAL COMPANY 


Miners of the celebrated CANNELTON CANNEL, acknowledged to be the dest enricher produced 
in this country, yielding 10,000 cubic feet of 64.54 candle gas per ton of 2,240'pounds. 


J. TATNALL LEA, Treasurer, P. 0. Box 1747 Philadelphia. 


SaLEs PERKINS & CO., New York. 
AGENTS : ) DANIEL W..JOB & CO., Boston. MAYER, CARROLL & CO., Baltimore. 











The West Fairmont and Marion Consolidated Coal Company, 


VERY SUPERIOR GAS COAL, 


IN ANY QUANTITY DESIRED, on the shortest notice, at their office, 231 BROADWAY, New York 








THE FORT PITT COAL Co. 


Fort Pitt Gas Coal, 


Carefully Screened and Prepared for Gas Purposes, 
Delivered at any Point reached by Railroad or 
Navigation, en the Most Favorable Terms. 


Office, No. 337 Liberty Street, 


EPiITrTrshBbvuRGH, PENN. 


Box 314 J. E. McCRICKART, Manager. 


a Eee en ee ‘3 


“SCOTT'S” OCEAN MINE _ 











} 
| 





Youghiogheny Gas Coal. 


The undersigned, agents for Messrs. W. L. Scott 
& Co., proprietors of the above well-known col- 
liery, solicit orders for delivery of the Ocean Coal 
at any point in New York and New England. 
Shipments made immediately if desired 


PERKEINGS & CO. Sales Agents, 


41 SOUTH ST., NEW YORK, BOX 3695, 
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‘ The U. S. Centennial Commission 


HAVE DECREED AN AWARD TO 


HARRIS, GRIFFIN & C@O., 


12th and Brown Sts., Philadelphia, and 49 Dey St. N. Y., U.S, A., 


FOR THE FOLLOWING REASONS : 


The Exhibit consists of a Series of METERS from the Largest Size Station Meters for the use of the MANUFACTURE OF GAS, to those for the use of 
the ORDINARY CONSUMER. The Instruments are WELL MADE, RELIABLE as to INDICATION, and embody a number of sundry improvements whicb, 
with the general character of the Exhibit, entitle the whole to commendation. 


Attest—J. L. CAMPBELL, Signed—A. T. GOSHORN, J. R. HAWLEY, 
Secretary, pro-tem. Director General President. 
GROUP JUDGES. 
AMERICAN. FOREIGN. 
Pror. JOSEPH HENRY, LL.D., Secretary of Smithsonian Institution, Wash-| Sm WILLIAM THOMSON, LL.D., D.O.L., F.R.S., Great Britain 
ngton, D. 0. JUL. SCHIEDMAYER, Germany. ai 
Pror. F. A. P. BARNARD, 8.T.D., LL.D., President of Columbia College, N. ¥°| Mn. E. LEVASSEUR, France. 
Pror. J. E. HILGARD, Washington, D. O. P. F. KUPKA, Austria. 
Pror. J. C. WATSUN, Ann Arbor, Michigan. EDW. FAVRE PERRET, Switzerland. 
Generat HENRY K. OLIVER, Salem, Massachusetts. 
GEORGE F. BRISTOW, New York. 











FARMER’S PATENT BYE-PASS : DIP-PIPE. 
WILLIAM FARMER, 
ARCHITECT AND CENERAL CAS ENCINEER, 


ROOMS 87, S9, 91, 111 BROADWAY, NEW YORK. 
00 
WILLiaw. FARMER may be consulted upon all matters relating to the Manufacture of Illuminating Gas. Will furnish Specifications, Drawings, 
and Estimates for the Erection of Gas Works of any Capacity, and will erect the same either on Commission or by Contract. 
Having made the Construction of Gas Works a Specialty, perfect satisfaction can be guaranteed. ¥ 
Sole Agent for the FOULIS HYDRAULIC MACHINE for Drawing and Charging Retorts. 
Sole Ageut for the AITKEN and YOUNG PROCESS FOR MAKING ILLUMINATING GAS. 


PATENTEE OF THE FOLLOWING INVENTIONS. 


EXHAUSTER (Screw Propeller) for Gas or Air, and Condensation. DUMPING BARROW for Wheeling Coal, Coke and Lime, Etc. 
SYDRAULIC MAIN for Reducing Pressure on Retorts. ZIGZAG SCRUBBERS for Napbthalizing the Gas and Removing the Tar, Ammonia, and 
Naphthaline. BYE-PASS DIP PIPE for reducing the Pressure on Retorts, Etc., as per cut above. s -ACTING WATER DISTRI BUTOR 
for Serubbers and Washers, Ete. MOVABLE DIP PIPE for Reducing and Equalizing the Pressure on Retorts. TOWER SCRUBBERS (Jack- 
w;ted) for Economizing Space and Building Material. DUPLEX C RE SEAL for Keeping all the Boxes in a set continuously in action. 








REFERS BY PERMISSION TO THE FOLLOWING GENTLEMEN. 


y-ofessor B. SILLIMAN, New Haven, Conn. D. Hosretrer, President Pittsburgh Gas-Light Co., Pittsburgh, 
EN, OBAS, ROOME, President Manhattan Gas-Light Company, N. Y. C. VANDERVOORT SMITH eer Manhattan Gas-Light Company, N. Y, 
en. +. HICKENLOOPER, President Cincinnatt Gas-Light Co., Cincinnati, Ohio, | 8. L. Husrep, President ede Gas-Light Company, St. Louis, Mo. 

2, ¥. BBxsoN, President Brooklyn Gas-Light Company, Broekign, N. Y. E, VANDERFOOL, Engineer, Jlewark Gas-Light Company, Newark, X J, 
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WM. H. DOWN, Sec. 








T. C. HOPPER, Prest. and Gen. Supt. WM. H. HOPPER, Vice-Prest. WM. N. MILSTED, Treas. 


AMERICAN METER COMPANY, 


WET AND DRY GAS METERS. PRESSURE REGISTERS. METER PROVERS, 
STATION METERS. PRESSURE & VACUUM REGISTERS. PORTABLE TEST METERS. 
EXHAUSTER GOVERNORS. PRESSURE & VACUUM GAUGES. EXPERIMENTAL METERS. 
DRY CENTRE VALVES. CRESSON GAS REGULATORS. AMMONIA TEST METERS. 
GOVERNORS FOR GAS WORKS. MARSLAND WATER METERS. BAR AND JET PHOTOMETERS. 


GAS STOVES—AMERICAN, FRENCH, & ENGLISH. 
SUGQ’S ILLUMINATING POWER METER. 37 Water Street, Cincinnati. 
SUGGQ’S “STANDARD” ARGAND,_ BURNERS. ALSO NN AND TTT. 20 South Canal Street, Chicago. 
Wet Meters, with Lizar’s “Invariable Measuring’? Drum, 810 North Second Street, St. Louis. 


Sole Agents for Wm. Cowan’s Automatic Pressure Changer. 122 & 124 Sutter St., San Francisco. 


Manufactories: Agencies: 


512 W. 22d St., N. Y. 
Arch & 22d Sts., Phila. 








HELME & McILHENNY, 


Successors to Harris & Brother. 
ESTABLISEED 1848. 


PRAGTIOGAL GAs METRE WANUVUPAGLURERS, 
Continue as heretofore at the OLD ESTABLISHMENT, Nos. 1115 and 1117 Cherry Street, Philadelphia, Pa, 


To manufacture Wet and Dry Gas Meters, Station Meters, Experimental Meters, Meter Provers, Centre Seals, Governors, 
Pressure Registers, Indicators, Photometers, and all kinds of Gas Apparatus ; Also furnish all other Articles 
appertaining to the use of Gas Works. 


From our long Practical Ezperience of the Business (covering a lod of 33 years) and from our personal supervision of all 
Work, we can guarantee all orders to be executed promptly, and in every respect satisfactorily. 
JOHN McILHENNY. 


4 


WILLIAM HELME. 





S. V. MERRICK, Asst, Sec. 





WM. WALLACE GOODWIN, Prest. and Treas, WM. H. MERRICK, V.-Prest. H. DUMONT WAGNER, Supt. S. L. JONES, Sec. 


THE GOODWIN GAS STOVE AND METER COMPANY, 


Successors to W. W. GOODWIN & CO. 


No. 1012, 1014 and 1016 Filbert Street, Philadelphia, Pa. 
No, 142 Chambers Street, New York 


MANUFACTURERS OF GAS STOVES FOR COOKING AND HEATING PURPOSES, 


Dry and Wes} GAS METERS, Station Meters (Square, Cylindrical or in Staves) Glazed Meters, King’s and Sugg’s Experimental Meters, 
Lamp Post Meters, Etc., Etc., Meter Provers _— 2, 5 and 10 feet), Pressure Guages of all kinds, Pressure Registers, Pressure and Vacuum Re- 
gisters, Pressure Indicators (sizes 4 inch, 6 inch and 9 inch), King’s Pressure and Vacuum Gauges, Dry and Wet Centre Seals, Dry aud Wet Gov. 
ernors, Exhauster Governors, Photometers of all descriptions. Letheby’s Sulphur and Ammonia Test Apparatus complete—also 

Testing and Chemical Apparatus of all kinds, of the most perfect description, for all purposes relating to Gas, 


CGoodwin’s Improved Lowe’s Jet Photometer. 


Special attention to repairs of Meters, and all apparatus connected with the business. 
All work guaranteed first class in every particular, and orders filled promptly. 


Review of Gas and Water Engineering. 
System of Bookkeeping 


ISSUED EVERY ALTERNATE FRIDAY. 
FOK GAS COMPANIES, 


Edited and Published by Cuas. W. Hastines, 8 Buckingham St., London, Eng. | Price $, which should be sent either in Check, P, 0. Order 
or Registered Letter, 


. P , Z Biank Bocks, with printed headings and forms on thi 
Each number contains articles in connection with the manufacture and supply of Gas ; sum- | tem, wi!i ve supplied to Gas Companies, by applyyng to WP, 


mary of latest intelligence on the subject of Electric Lighting ; articles upon Water Supply ; also | ¥°?84t Vailadelphia, or acini 
on the Construction and Maintenance of Gas, Water, and Sewage Works, OFFICE Gas LiGur JocRNAL, 42 Pine st. N. Y 


Price, 10s., Postpaid. 
CATHEL’S 


CAS CONSUMERS 
MANUAL, 


Enables every Gas Consumer to ascertain at a glance, with. 


; q ont any previous knowledge of the Gas Meter, the quantit 
This Work gives a complete list of all Gas and Water Companies throughout England, Scotland, Ireland and money value of the Gas consumed. Aiso the best moth me 


and Wales; date of formation, amount of capita and names of all officers, etc, ; including carbon of obtaining from Gas the largest amount of its light. 
returns, prices paid for gas, dividends, etc. It will be to the advantage of Gas Compunies to supply 


their ith one of 
Price, in Cloth Covers, 5s.; Paper Covers, 38. 6d. Postage Extra. de Ra aoe manne at pee 


venting complaints arising from their want ot knowledge in 
Address, 8 BUCKINGHAM STREET, regard to the registration of their meters. For saie bv 
LONDON, W. C., ENGLAND 








NOW READY AND FOR SALE, __ 


FODELL’S 











The Gas and Water Companies’ Directory. 


Edited and Published Annually by CHARLES W. HASTINGS. 


A. M, CALLENDER & CO, 


Orders Received at this Office. 42 Pine Strect, New York Koom 18 
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IN ODE COC Fen. 


The Goodwin Gas Stove and Meter Company are the Sole Agents for th 


—~ 


sale of Bray’s Burners anv Lanterns in this country. We are now pr 
pared to furnish 100 and 200-candle power Burners and Lanterns. Sen 


for Circulars. 


The “Sun Dial” Gas Stove, 


— MANUFACTURED BY THE — 


GOODWIN GAS STOVE & METER CO. 


Successors to WW. WW. GOoonvDw in cé& CO., 


1012, 1014, 1016, Filbert St., Phila., and 142 Chambers 8t., N. Y 


Medals Awarded. POT ONE GOLD AND THREE 
CENTENNIAL - - 1876. /4/ 3m KC SN SILVER MEDALS BY 


CHARLESTON - - -1879. | Gp THE MARYLAND 
GINCINNATI - - 1879. noe INSTITUTE, AT 
PHILADELPHIA - - 1879. MeeooW BALTIMORE - - 1878. 


TRADE MARK, 





These are the most complete Gas Stoves in the world. Over 50 differen 
sizes and kinds, suitable for any sized family or hotel. ‘The only Gas Stove 
by which joints and poultry can be roasted as before an open fire. These 
stoves are constructed especially to meet the requirements of domestic 
ecomomy. They possess the following advantages : 

1. More economical than coal or wood. 2. An open roaster. 
3. Freedom from all contact with gas. 4. A well ventilated oven. 
5. No confined vapors. 6. A regular diffused heat. 
7. A broiler free from smoke. 8. oN hot plate fitted with patent air and zai 


burners, arranged for boiling, stewing, and frying. 9. No coal to bring 
up, no ashes to empty, no smoke. Only a match required for kindling wood. 





GREAT ECONOMY OF GAS. 


From Twenty-five per cent. to Forty per cent. of gas saved by the use of our 
NON-CONDUCTING LINING. Patent applied for. 





SMOOTHING IRON HEATERS. 


In the laundries of hotels or private dwellings, by hatters, tailors, etc. 
gas can be ‘used for heating smoothing irons, especially on account of the 
facility with which they may obtain heat in a few minutes, We manufac: 


ture them for heating one, two, three, four or more irons at once. 


WM. W. GOODWIN, Pres. & Treas. H. DUMONT WAGNER, Supt. SAMUEL V. MERRICK, Asst. Sec. 
WM. H. MERRICK, Vice-Pres. S. LEWIS JONES, Sec. WM. H. WHITE, Mang. N.Y. Branch: 





